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CHAPTER I 
NATURE OF THE. STUDY 
Purpose o£ the study.-- In recent years there has been an 
increasing emphasis upon the observation, analysis and attention 
given to individual similarities and di££erences in our educa-
tional programs. Physical education programs based upon clearly 
established educational objectives must provide an evaluative 
process which includes careful study o£ the individuals within 
the program. The purpose of this study is: (l) to determine, 
group and compare the somatotype ratings of 202 college women; 
(2) to determine the degree of physical fitness of the subjects 
in the study; (3) to compare the results of selected physical 
fitness tests with the female somatotype in a college physical 
education program. 
The investigation is concerned with the recognition o£ 
likenesses and differences o£ individuals and their ability to 
perform specific activities. The problem may be solved by 
studying two variables; namely, constitutional body patterns 
and per:t'ormance of skills established through the administration 
of physical fitness tests. 
Definition of terms used in the study.-- The following 
definitions are presented to clarify the terms used in this 
study: 
1 
l. Constitutional terms:1f 
a. Somatotype: "A quantification of the three primary 
components determining the morphological structure 
of an individual. Expressed as a series of three 
numerals, the first referring to endomorpby, the 
second to mesomorphy, the third to ectomorphy •• , 
b. Endomorphy: nThe :first component at the morpholog-
ical level of the personality. R~lative predomi-
nance in the bodily economy of structure associated 
with digestion and assimilation ••• of the vege-
tative system, with a consequent tendency to put on 
fat easily.n 
c. Mesomorphy: "The second component at the morpholog-
ical level. Relative predominance of the mesoderm-
ally derived tissues, which are chiefly bone, muscle 
and connective tissue." 
d. Eetomorpb:y: "The third component at the morpholog-
ical level. Relative pr,edominance o:f ectodermally 
derived tissues, which are chiefly the skin and its 
appendages, including the nervous system. In ecto-
morpby both kinds o:f bodily mass are sacrificed, or 
skimped, in favor of increased surface area •••• " 
2. Physical Fitness terms: Physical fitness is a qualita-
tive element, with many variations among individuals 
and is used int~rchangeably with physical efficiency 
and motor fitness. For the purposes of this study, 
physical fitness is defined as 11 the nature and degree 
of adjustment (or adaptation) in activities requiring 
muscular effort.uY The activities involved in this 
study are concerned with the following factors of 
physical fitness: 
1/William H. Sheldon, Atlas of Men, Harper and Brothers, New 
York, 1954, P• 337. 
g/Leonard A. Larson and Rachel D. Yocum, Measurement and Eval-
uation in Physical, Health and Recreation Education,_ C. V. 
Mosby Company, St. Louis, 1951, p. 156. 
2 
a. Streilgth is defined as "the capacity of the body or 
the hands or legs to exert great force • • • to de-
velop cooriinated effort against the particular re-
sistance. n:!f 
b. Endurance may be defined as 11 the capacity for con-
tinuous ex~~tion with partial recovery during the 
exercise."£/ 
c • .Agility ttemphasizes the capacity :for :fast reaction. 
in controlled movement where 'accuracy' is also a 
:feature. The ability :t7 handle the body quickly 
and :preeisely • • • • u3.. 
d. Flexibility refers to nthe capacity o:f the body to 
move easily to the :full range of joint :flexion and 
extension without·undue restrictions in the joints 
or tissues • • A, an important characteristic of 
gracefulness. tt,:tt 
e. Balance is defined as "the ability to control or-
ganic equipment neuromuscularly • • • is related to 
the compon~nts o:f coordination and, in some skills, 
agility.u2/ · . 
Justi:fi.cati.on of the study.-- It is a generally accepted 
theory that the more resources the individual teacher has for 
observing and a-ppraising iilre student, the mor.e thorough is his 
understanding o:f the student. In using the somatotype descrip-
tion, an introduc-tion is made to the study of the individual .. 
William H. Sheldon stat.ea that: nwi th the somatotype available 
as a :frame o:f reference, it becomes possible to reflect a new 
and di:f:ferentiative light on many problems o:f diet and nutri-
1/T. K. Cureton, Physical Fitness Appraisal and Guidance, C. V. 
Mosby Company, St. Louis, 1947, p. 53. 
g/Ibid., P• 53 • 
.2/Ibid.; p. 52. 
!/Ibid., P• 52. 
2/Leonard A. Larson and Rachel D. Yocum, op. cit., p. 161. 
tion, and on problems of individual differentiation in many 
other fields.uY 
part; 
In discussing the value of measurement Clarke Y says in 
"The future of measurement in physical education wil.l 
undoubtedly be identified closely with body-typing. Such 
typing should more and more become the basis of norms for 
almost every kind of physical fitness test, if the results 
are to be properly interpreted.u 
To substantiate further the value of individual classifica-
tion of body types, Larson and Yocum 2/ feel that, "somatotyping 
by Sheldon is the most valid procedure to date for the measure-
ment of body build." The National Research Council of the Re-
search Section of the American Association for Health, Physical 
Education, and Recreation, points out that:Af 
"In any careful study of persons, body type pictures 
and body measurements should be valuable and necessary. 
They will permit accurate study and comparisons at some 
future date which would be impossible if no measurements 
are made at the time o:f the examination.. They become 
essential data for comparison of changes made by the in-
dividual during his life span. In conjunction with other 
measurements, such measurements of physique and body type 
pictures will aid in the verification or rejection of some 
1/William H. Sheldon, op. cit., P• 26. 
gjH. Harrison Clarke, Application of Measurement to Health and 
Physical Education, Prentice-Hall, Englewood Cliffs, N.J., 
1956, p. 122. 
2/Leonard.. A. Larson and Rachel D. Yocum, op. cit., p. 107. 
~/American Association for Health, Physical Education and Re-
creation, Measurement and Evaluation Materials in Health, Physi-
cal Education and Recreation, National Education Association, 
Washington, D. c., 1950, p. 21. 
4 
o£ our present theories o~ the ef~ects o~ strenuous exer- , 
cise upon the physique of the individual. The somatotype 
classification is perhaps the best known at this time from 
which a prediction of health over the whole life span can 
be made with any degree of acceptability." 
Although there is general agreement that, to date, the con-
cepts of physical :fitness are somewhat elusive and controver-
sial, there is a strong common understanding that physical :fit-
ness is an essential aspect to total fitness. All living in-
dividuals possess some degree of physical fitness. In stating 
the total :fitness needs of secondary-school youth it is recog-
. 1/ 
nized that:-
lfThe effectiveness of an individual's adjustment to 
physical activities is facilitated to a large extent by 
his ~itness in motor abilities. The degree of physical 
:fitness desired is determined by one's psychologic, phy-
siologic, and morphologic characteristics and should be 
at least the minimum needed to adjust to the conditions 
of 'wholesome and complete living'." 
Measurement of physical fitness is essential for the physi-
cal educator in order to determine the status and measure the 
progress of his students. According to Clarke,Y 11& knowledge 
of-- the physical fitness o:f boys and girls is the logical 1 start-
ing point' :for conducting effective physical education programs." 
The Federal Government has focused its attention on the 
:fitness of youth within the past two.years with the President's 
Conference o~ June, 1956 as the first peace-time conference ever 
1/Karl w. Bookwalter and Carolyn W. Bookwalter, Fitness for 
Secondary School Youth, American Association for Health, Physi-
cal Education and Recreation, Washington, D. c., 1956, p. 16. 
gjH. Harrison Clarke, op. cit., p. 62. 
held under the White House auspices.ll The Conference indicated 
the need for educators and personnel to discover ways and means 
of raising the level of fitness to the end that the individual 
may enjoy a healthy mental outlook and a general feeling of 
well-being. 
According to a recent publication, a. H. McCloy, a recog-
nized authority in the area of measurement in the physical edu-
cation field, states,Y "we are still far from having an adequate 
degree of knowledge as to how best to achieve physical fitness 
and retain it.n 
Many colleges throughout the country where programs for 
women are conducted are interested in re-evaluating the course 
content and re-emphasizing phases of the fitness programs. The 
National Association for Physical Education of College Women 
has recognized this need.2/ The Eastern Association for Physi-
cal Education of College Women indicated a need for compilation 
of data on the use of the Kraus-Weber test in order to determine 
its value for use in testing for minimum physical fitnesa.Y 
y American Association for Health, Physical Education and Recrea-
tion, ttThe President's Conference on Fitness of American Youth,u 
Journal o:f Health, Physical Education and Recreation (September, 
1956), 27: 6, p. 8. 
ya. H. McCloy, "What is Physical Fitness?" Journal of Health, 
Physical Education and Recreation (September, 1956), 27:6, p. 38. 
2/National Association for Physical Education of College Women, 
Annual Spring Newsletter, (May, 1957), p. 3. 
~Eastern Association of Physical Education for College Women, 
Report of the Annual Conference, (October, 1955), p. 21. 
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In spite of the fact that the place of women in today's 
cultural pattern has changed, the need for improving the fit-
ness of girls remains unrecognized today by many administra-
tors.!/ 
It is conceivable that knowledge of the relationship of 
body type to motor performance will assist the physical educa-
tor in the following ways: 
1. A more objective method of appraising the potentials 
of each individual, 
2. Adaptation of activity requirements to satisfy the 
needs of individuals, 
3. Provision for a more effective health guidance program 
in assisting the-student in self-analysis and motivat-
ing the desire for preparing for total fitness. 
An intensive review of literature reveals that a number of 
studies have been carried out with men and boys in relating 
motor performance to body patterns. It becomes evident that 
very few studies have been completed with girls and woman as 
subjects for such an investigation. 
Scope of the study.-- This study was concerned with: (l) 
analyzing, grouping and comparing the somatotype ratings of 202 
college women; (2) determining the degree of physical fitness 
of each woman; (3) comparing the results of selected physical 
fitness tests with the female somatotype in a college physical 
education program. 
1/Karl w. Bookwalter and Carolyn W. Bookwalter, op. cit., p. 15. 
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This ~vestigation was conducted at the State Teachers 
College at Lowel.l 1 Massachusetts. In investigating the problem 
several devices and tests were used, and administered personally 
by the writer. These ~elude: 
l. A personal data sheet 
2. Essential data recorded such as age, height, weight, 
and ponderal index 
3. A photograph of each student in three views, (frontal, 
lateral, and dorsal) 
4. A determined somatotype rating of each individual 
5. The grouping of related somatotypes into descriptive 
classifications 
6. The Kraus-Weber Test of minimum physical fitness 
7. The United States Naval Reserve Physical Fitness Test 
for women 
8. The Scott Fitness Battery for measuring the physical 
fitness of women. 
The statistical treatment of the data in this study ~­
eludes: 
1. Conversion of scores on tests and battery of tests into 
normalized standard scores known as stanines 
2. The determination of the various morphological compon-
ents and a final assignment of a somatotype rating, 
using the Sheldon technique 
3. The use of the Pearson Product-Moment.Coefficient of 
Correlation to determine relationships between factors 
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of physical fitness and somatotype classifications. 
4. The use of the Pearson Product-Moment Coefficient of 
Correlation to determine relationships between the 
batteries of tests of physical fitness among the soma-
totype classifications. 
5. The use of analysis of variance to compare the soma-
totype classifications on factors of age, height, 
weight and performance in the physical fitness tests. 
Delimitation of the study.•- During the investigation it 
was necessary to limit the research in the following ways: 
1. The subjects used were those taking the required phy-
sical education program with classes meeting twice a 
week. 
2. A total of 218 students were photographed. Seven 
students were eliminated from the study because of 
incomplete data. 
3. An age limit was set at 25 years. Nine students were 
omitted from the study because of this limitation. 
4. The tests were selected in accordance with the ability 
of the group performing. The group ranged from indi-
viduals having no physical education until their fresh-
man year of college, to those students who had the 
advantage of a physical education program through 
elementary, junior and senior high school. 
5. The constitutional classification of the subjects used 
in the study is limited to the technique originated by 
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a member of the medical profession.11 This somatotype 
technique is recognized as reliable and valid and is 
considered to be the most effective procedure that has 
been devised to date. 
6. The photographic procedures and results were determined 
by the equipment, personnel and facilities available to 
the writer. 
7. The classification of physiques into related groups is 
determined by the somatotypes available in the current 
study. 
Summary.-- The primary purpose of this study is to compare 
the results of selected physical fitness tests with the female 
somatotype in a college physical education program. Additional 
interests of the investigations are those of discovering: (l) 
the differences that may exist, if any, in the results of per-
formance in the three batteries of fitness tests; (2) what dif-
ferences may exist, if any, in the performance of individual 
fitness tests; (3) what differences may exist between somatotype 
classifications, and how these differences contribute to varia-
tions in performance. 
There is much evidence that studies of the nature of this 
investigation are needed to aid personnel and to motivate indi-
viduals of high school and college level to be more aware and 
concerned with body development. As far as can be determined, 
10 
1/Dr. William H. Sheldon, Director of the Constitution Laboratory, 
College of Physicians and Surgeons, Columbia University, New 
York. 
there have been very few studies carried out with women as sub-
jects. The possibility of a determined relationship of body 
build with motor performance in boys and men would seem to in-
dicate that further study of girls and women is desirable. 
CHAPTER II 
REVIEW OF RELATED LITERATURE 
Introduction.-- A review of the related literature reveals 
that, up to the present time, few studies have been completed 
in determining the relationship of morphological variations and 
motor performance in college women. 
In presenting a review of related literature the writer 
has limited the research findings to the following areas: 
1. Studies concerned with the variations in human morph-
ology 
2. Research completed on motor performance as it relates 
to this investigation 
3. Research directed towards establishing relationship of 
the human physique to physical. education activities. 
Studies concerned with variations in human morphology.--
The study of human morphology is not a subject originated in 
this century, but dates back at least to that time of Hippocra-
tes, about 400 B.C. Even at that early time men were theorizing 
about the physical types of men and reflecting upon a supposed 
relationship between a specific kind of build and certain types 
of diseases. Hippocrates c~ed the slender body type phthisic 
habitus and the corpulent type apoplectic habitus. He :f'el t that 
the phthisic physique was susceptible to tuberculosis and the 
apoplectic habitus tended to possess a relationship to diseases 
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o:f the vascular system leading to apoplexy.Y 
The French students (Halle, Rostan and Sigaud) described 
the same types as did Hippocrates and called them ~ cerebral 
and ~ digesti:f. They also introduced two new types, ~ 
musculaire and ~ respiratoire. The :former corresponds to 
the above-mentioned stocky type. 2/ According to Sheldon,21 
the ~ respiratoire is a combination o:f the .IDg cerebral and 
~ musculaire and is characterized mainly by a slender, large-
chested type. Gall and Spurzheim,i/ two French anatomists are 
recognized as the :founders o:f the school o:f phrenology and were 
strongly influenced by the classifications, ~ digesti:f, ~ 
musculaire, and ~ cerebral .. 
The concept o:f applying measurement to the human body was 
brought about by Darwin, Huxley 1 and Herbert Spencer. The 
study o:f phrenology gave way to the new science o:f anthropome-
try. This new procedure was :first investigated by Italian 
anthrolopogists. Viola, a student o:f di Giovanni who :founded 
a school o:f clinical anthropology, identified three morpholog-
ical types as microsplancbnic, normosplancbnic and macrosplanch-
1/William H. Sheldon, s. S. Stevens and w. B. Tucker, The Varie-
ties o:f Human Physique, Harper and Brothers, New York, 1940, 
p. 10. 
6/Bengt Lindegard, Variations in Human Bo~y Build: A Somatomet-
ric and X-ray Cephalometric Investigation on Scandinavian Adults, 
Ejnar Munksgaard, Copenhagen, 1953, p. 9. 
2/The Varieties o:f Human Physique, op. cit., p. 23. 
i./Ibid., p. 11. 
nic. The microsplanchnic and macrosplanchnic correspond roughly 
to the phthisic habitus and apoplectic habitus as identified by 
Hippocrates and the type cerebral and type digestif so recog-
nized by the French anatomists. The normosplanchic was recog-
nized as an intermediate variation between the two extreme 
types.Y 
As interest in studying various aspects of the human body 
increased, more intense work was done in attempting to find a 
relationship between the morphological indices and intelli-
gence, scholastic grades and social characteristics. Sheldon g/ 
reports the studies of Naccarati at Columbia University and 
those attempted at the University of Chicago. It was evident 
that they warranted further consideration, since the results 
of the studies revealed a trend in the degree of relationship 
between physical and mental characteristics. Research workers 
recognized that there was a need for a change of emphasis from 
using anthropometrical and statistical measurements that had 
been used up to this time. 
Lindegard 21 credits Kretschmer, a German psychiatrist for 
having made a valuable contribution to the progress of the study 
of body types. In studying his psychotic patients, Kretschmer 
described most of the non-organic psychoses by two types; 
1/Ibid., P• 13. 
y'Ibid .. , pp. 14-23. 
2/Bengt Lindegard, op. cit., p. 10. 
namely, manic-depressive and schizophrenic. He observed that 
the first group appeared to belong to the macrosplancbnic type 
and the schizophrenic patients belonged to the microsplanchnic 
type. Rather than use the previous terms, he recognized a 
slender type (leptosomatic or asthenic), a corpulent type 
(pyknic) and a stocky type (athletic) • 
Kretschmer's work is given recognition today because of 
his valuable description of body types and because he is be-
lieved to have ·recognized a certain inter-relationship between 
the body types and endogenic psychoses)! Many investigators 
have used his method and have correlated the morphological in-
dex with psychiatric treatment. It is on the basis of the in-
formation revealed by these early studies that the more recent 
investigations have been developed. 
William H. Sheldon and his associates carefully analyzed 
the research that preceded their initial development of the 
technique of somatotyping. In their original study they at-
tempted to develop a standardized procedure for photographing 
the subjects. The 4,000 cases corresponded approximately to 
Kretschmer's three types, pyknic, athletic and asthenic. They 
regarded these types as extreme combinations of three distin-
guishable, continuous variables of body-build. Kretschmer's 
terms were not applicable to fit the description of the three 
variants as considered in Sheldon's work. The final terms that 
are accepted today in the identification of the components were 
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derived from the embryonic layers and these variants were called 
endomorphy, mesomorphy and ectomorphy. A description of the 
patterns of the extre~ variants or the so-called first-order 
morphological variables is presented in Chapter IV. 
After the somatotyping technique was established, attention 
was given to relating these morphological components to temper-
ament, mental disorders, emotional entanglements, furniture, 
educational needs and nutritional needs. Extensive studies were 
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made of the influence of body pattern on endocrine function and 
of the influence of heredity on the somatotype. Another phase 
of the study revealed secondary variables which included dys-
plasia, (the inconsistent mixing of the three primary components 
in different regions of the body), gynandromorphy, (bisexuality), 
and a textural variable or t-index.11 
At the completion of Sheldon's first work, which is con-
sidered an introduction to constitutional psychology,gj other 
volumes were added to the Human Constitution series; namely, a 
text on the psychology of constitutional differences,2/ a publi-
cation of a study on constitutional psychiatry,Af and the most 
1/The Varieties of Human Physique, op. cit., pp. 67-68 .. 
gjibid. 
2/William H. Sheldon, The Varieties of Temperament, Harper and 
Brothers, New York, 1942. 
A/William H. Sheldon, Emil H. Hartl and Eugene McDermott, The 
Varieties of Delinquent Youth, Harper and Brothers, New York, 
1949. . 
recent publication which is a guide for somatotyping the adult 
male at all ages. The latter edition was based on studies of 
46,000 American males between the ages of 18 and 65 and contains 
front, side and rear photographic views of 1,175 men, norms for 
each known somatotype and age-height-weight tables.!/ Similar 
publications of guides for somatotyping children and women are 
in the process of development and will be published in order to 
serve a similar purpose as that of the latest edition. 
Following Sheldon's introduction to constitutional psychol-
ogy, Reynolds and Asakarva gj found in their study of two hundred 
adults that the extreme endomorphs were heavier in weight and 
had the lowest ponderal index. They possessed the most fat and 
correspondjngJy little bone and muscle as compared with the other 
two types. Extreme ectomorPhs were lightest in body weight with 
the highest ponderal index and the least amount of fat, muscle 
and bone. Extreme mesomorphs had the largest bones and largest 
muscles. The findings in this study substantiated the descrip-
tive criteria of Sheldon for determining the relative value of 
the three basic morphological components. 
Lindegard's 2/ publication provides a new method of describ-
ing individual body builds. In order to express both outer body 
1/Atlas of Men, op. cit. 
2/E. L. Reynolds and T. Asakarva, "Comparison o:f Certain Aspects 
o:f Body Shape in 200 Adults, n The American Journal o:f Ph:ysical 
Anthropologz (March, 1947), pp. 29-39· 
2/Bengt Lindegard, op. cit. 
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configuration and structure he used four variables; namely, 
length, sturdiness, muscle and fat factor. Both somatometric 
and.x-ray cephalometric procedures were used in measuring the 
four factors. The report also includes an analysis of one-
hundred fourteen references. 
Hammond 11 used a multiple factor technique to distinguish 
three body types. The subjects for the study were more than 
2,900 British and American school children between the ages of 
five and eighteen. The subjects were remeasured after three 
years and the consistency of body type appeared to. be very high. 
A factorial analysis was published by Lorr and Fields.g/ 
They analyzed 15 "purest" body types found in a group of 90 
psychotic males. It was reported that there existed three defi-
nite groups of body type patterns that closely resembled those 
described by Sheldon. They also determined that the somatotypes 
id.entified by Sheldon ncould be more simply and economically 
defined in terms of measurements on only t,..,o type factors. n 
Dupertius and Michael 2/ completed a study of the physical 
growth of 26 ectomorphs and 28 mesomorphs who were somatotyped 
at the age of 21. The ectomorphs were taller and lighter in 
yw. H. Hammond, "The Determination of Physical Type in Child-
ren,11 Human Biology(May, 1953), 25:65-80. 
,Y'Maurice Lorr and Victor Fields, u A Fact oral Study of Body · 
Types," Journal of Clinical Psychology (April, 1954), 10:182-185 • 
.2/Wesley C. Dupertiu.s and Nancy B. Michael, "Comparison. of 
Growth in Height and Weight Between Ectomorphic and Mesomorphic 
Boys," Child Development (September-December), 24:203-214. 
weight and grew at a more consistent rate. The evidence r~ 
vealed that the somatotype as indicated by measures of height 
and weight remains fairly constant throughout childhood for 
ectomorphs and mesomorphs. 
Among the constitutional studies of a clinical nature that 
have been carried out within recent years are those of Damon,1f 
Damon, Fowler and Sheldon gj and Tanner.2/ The incidence and bio-
chemistry of degenerative disease is today being correlated with 
this new quantitative science o:f human structure. Some o:f the 
diseases included in these studies are arteriosclerosis, dia-
betes and uJ..cers. Draper, Dupertia.:is and Caughey~ published a 
volume describing their extensive research on the relationship 
between morphological variation and congenital predisposition 
to specific diseases. Three main body types were recognized -
slender, average, and heavy and the disease tendencies o:f each 
were described. Emphasis was placed on treating the patient as 
a psycho-organic whole and on evaluating him in terms o:f his 
JjAJ.bert Damon, "Constitutional Factors in Acne Vulgaris," 
Archives o:f Dermatology, American Medical Association, (August, 
1957), 76:172-178. 
2/ AJ.bert Damon, Edmund P. Fowler and William H. Sheldon, "Con-
stitutional Factors in Otosclerosis and Meniere's Disease," 
presented at the annual meeting of the American Academy o:f 
Ophthalmology and Otolaryngology (September, 1953), New York. 
3/J. M. Tanner, "Physique, Character, and Disease," The Lancet 
TSeptember, 1956), pp. 635-637. 
,1/George Draper, C. W. Dupertuis and J. L. Caughey, Human Con-
stitution. in Clinical Medicine, Paul B. Roeber, Inc., New York, 
1945. 
"individual normal." 
Thurstone 1/ attempted to apply factorial techniques to the 
mathematical determination of the number and kind of dimensions 
required to account for a basis of anthropometric intercorrela-
tions. The solutions tended to reveal factors of growth in dif-
ferent body areas such as head size, length of extremeties and 
others. 
Studies of educational significance to be considered here 
include those of Seltzer and Gallagher,g/ who reported on the 
distribution of somatotypes among white private school boys age 
13 to 17, similar to that reported previously for college groups 
by Sheldon. Tanner 21 described a study revealing the reliabil-
ity of anthropometric estimates of somatotypes both in the same 
observer at different times and between different observers. 
Those somatotyping agreed within half a rating on a seven point 
scale for 90 per cent of the cases. He reported that ectomorpby 
appears to be the easiest component to rate and mesomorphy the 
most difficult. 
A report made by Adelaide D. Bullen on the problems involved 
J/Louis L. Thurstone, "Factoral Analysis of Body Measurements,." 
American Journal of Physical Anthropology (March, 1947), 5:15-28. 
2/Carl C. Seltzer and Roswell J. Gallagher, 11Somatotypes of an 
Adolescent Group," American Journal of Physical Anthropology 
(June, 1946), 4:153-168. ~ 
2,./J. M. Tanner, nReliability of Anthropometric Somatotyping," 
Am,erican Journal of Physical Anthropology (June, 1954), 12: 
257-265. 
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in the practical application of somatotyping assisted the writer 
in substantiating the method of classifying the somatotype rat-
ings of the ~resent study into workable group$. According to 
Dr. Bullen:!! 
11Significant areas for more detailed research will 
emerge from this sort of widespread inclusion of a bo~ 
build estimate in conjunction with other physiological, 
psychological or sociological studies. We should not 
hesitate to use the tools now at hand. When better ones 
are devised, we shall then be ready to use them to the 
best advantage in the most fruitful areas of investiga-
tion.n 
Some of the findings of Carl E. Willgoose in the area of 
constitutional psychology have direct application to educational 
methods. He states:£/ 
nrt would appear that when the educational needs of 
children are being considered, those of different consti-
tutional components may respond more favorably to different 
educational influences. In all probability if we don't 
know how to treat children as we think we should, it's 
because we haven't learned to tell them apart. When we 
can tell them apart, through some common frame of refer-
ence, we will more thoroughly understand human behavior. n 
21-
Bullen and Hardy 2f applied Sheldon's somatotyping procedure 
to body build photographs of one-hundred seventy-five college 
women. This study concluded that the range and distribution o:f 
YAdelaide K. Bullen, "Some Problems in the Practical Applica-
tion o:f Somatotyping,n The Florida Anthropologist (June, 1.952), 
5:1.7-20. 
g/Oarl E. Wil.lgoose, fiEducational Implications of Constitutional 
Psychology," Education (December, 1952) • 
.2./Adelaide K. Bullen and Harriet L. Hardy, "Analysis of Body 
Build Photographs of 1.75 Ool.l.ege Women," American Journal. of 
Physical Anthropology (March, 1.946), 4:37-68. 
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somatotypes were somewhat different for men and women. The re-
port includes a criterion for rating the observable points for 
the three somatotype components through the use of a tabulation 
method. This body build description may be used successfully in 
somatotyping women. 
Research completed on motor performance as it relates to 
this investigation.-- A group of studies and procedures relating 
to physical fitness and ~otor performance has been of value to 
the writer in preparing for the present study. These studies 
are summarized here. 
A recent publication, Fitness for Secondary School Youth, 
has reviewed present knowledge on fitness and presented current 
information on the total fitness needs of secondary school 
youth.U 
With the published results available on the research of 
Kraus and Hirschland,g/an interest in physical fitness spread 
widely and stimulated those in physicaJ. education to re-evaluate 
their programs. The authors reported that 57.9 per cent of the 
4264 American school children had failed to meet the minimum 
standard of fitness as compared with only 8.7 per cent of the 
2870 European children studied. As a result of the above re-
search, many varied opinions were expressed concerning the mus-
cular fitness of American school children. Six tests of strength 
1/Karl vl. Bookwalter and Carolyn W. Book.waJ.ter, op. cit., PP• 
30-48. 
_g/Hans Kraus and Ruth Hirschland, t1Minimum Muscular Fitness 
Tests in School Children, 11 Research Quarterly (May, 1954), 25: 
178-188. 
and flexibility of the trunk and leg muscles were used. 
Lawther 1/ and Rarick gf questioned the validity of flexi-
bility as an index of muscular fitness and presented evidence 
from earlier studies that had been published on fitness. Phil-
lips 21. found that only on the flexibility measure in the Kraua-
Weber test were the failures high. She provides a detailed ac-
count of a research project completed by faculty members at 
Indiana University. This study reports that the Kraus-Weber test 
and test items are highly reliable, with coefficients exceeding 
.950 in each instance. It also reports that the relationship 
between the test and grip strength is relatively insignificant. 
The Indiana group was reported to be superior to the Kraus 
group in all test :failure comparisons. The authors recommend 
that the various tests be studied separately in order that the 
results may be properly interpreted. 
Buxton .4/ reports a study that attempts to vary the Kraus-
Weber tests and the method of scoring in order that more differ-
JjJohn D. Lawther, "Flexibility for What?" Journal of Health, 
Physical Education and Recreation (March, 1956-), 27:23-34. 
g./Lawrence G. Rarick, "Muscular Fitness of American School 
Children," Journal of Education (November, 1954), 137:29-30 • 
.2/Ma.jori.e Phillips, Carolyn Bookwalter, Charlotte Denman, Janet 
McAuley, Hilda Sherwin, Dean Summers, and Helen Yeakel, "Analy-
sis of Results from the Kraus-Weber Test of Minimum Muscular 
Fitness in Children," Research Quarterly (October, 1955), 26: 
314-322 • 
.4/Dori.s Buxton, "Extension of the Kraus-Weber Test," Research 
Quarterly (October, 1957), 28:210-217. 
entiating results become available at all levels. The study 
concluded that the Kraus-Weber Tests could provide the basis 
for a reliable, valid and easily administered muscular fitness 
test. Since the study showed ~hat strength and flexibility 
differ with age and sex, the author recommends that standards 
should be established to meet these differences. 
Fox and Atwood 11 admjnjstered the Kraus-Weber teat to a 
group of 575 Iowa City school children and the results of the 
study indicated that performance was comparable or better than 
the European children on the five strength tests. The incidence 
of failure on the flexibility test was higher for the Iowa City 
children. 
The findings of Kirchner and Glines g/ ·indicated that the 
percentage of failures was lower than the percentage indicated 
in previous studies of school children throughout the United 
States and considerably lower than the test results in the origi-
~ ~indings by Kraus~ It was reported that the girls were 
superior at all age levels, due largely to the failure of the 
boys in the flexibility test. As the age level increased, there 
was a decrease in strength failures and an increase in flexibil-
ity failures. 
1/Ma.rgaret G. Fox and Janet Atwood, "Results of Testing Iowa 
School Children for Health and Fitness," Journal of Health, 
Physical Education and Recreation (September, 1955), 26:20-21. 
g/Glenn Kirchner and Don Glines, "Comparative Analysis of 
Eugene, Oregon Elementary School Children Using the Kraus-
Weber Test of !VlinimumMuscular Fitness," Research Quarterly 
(March, 1957), 28:16-25. 
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As a result of studying sixty-six college women, Mathews 
reported 1/ that there was no significant relationship between 
the three hip flexibility teats and the three anthropometric 
measures taken. The Adapted Kraus-Weber and \'Tells Sit and 
Reach tests could be used interchangeably as the tests compared 
favorably with a correlation of .95. The Leighton FleMometer 
and Wells Sit and Reach tests indicated the r of .74 as not 
significant. The Adapted Kraus-Weber Floor Touch test yielded 
the most satisfactory results and proved to be the most objec-
tive of the three flexibility tests. 
Several investigators have studied changes in performances 
of college women. Mohr 6/ obtained significant improvement in 
several tests but none in the step test or push-up. Petrosky 
found 21 gains in abdominal and arm strength but found no signif-
icant gain in running or jumping. Those with low scores at the 
-beginning showed more improvement than did those students whose 
first scores were medium or high. 
The literature presents numerous studies on the use of the 
YDonald K. Mathews, Virginia Shaw, and Melra Bohnen, "Hip Flex-
ibility o:f College Women as Related to Length of Body Segments," 
Research Quarterly (December, 1957), 28:352-356. 
g/Dorothy R. Mohr, "The Measure~ent of Certain Aspects o:f the 
Physical Fitness of College \vomen, 11 Research Quarterly (Decem-
ber, l944), 15:340-350. 
2/Helen M. Petroskey, nA Study o:f Improvement in Fitness o:f 
College Freshmen Women," Research Quarterly (December, l945), 
16:257-265. 
25· 
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Step-test. Gallagher and Brouha 11 used this test as a measure 
of dynamic fitness. They found the test useful in evaluating 
the efficiency of the body in strenuous work. Clarke Y tested 
college woman at Radcliffe using the Step-test to evaluate the 
endurance of her subjects. As a result of the study !3- recommend-
ation was made to modify the test in time and chair height for 
more efficient results with women. McCloy and Young 2f state 
that the Harvard Step Test and its modified forms may be used 
successfully as tests of leg endurance and of general endurance 
as well. 
Tests of agility that involve running provide many varia-
tions. McCloy and Young ~ describe a forty-yard maze run used 
with college women. A test developed by Humiston in 1934 for 
college women was devised to measure agility by means of seven 
different items. It was found that the test could discriminate 
between groups of athletes and non-athletes. The reliability 
and objectivity are reported to be high (.91).2/ The Obstacle 
JJRosewell J. Gallagher and Lucien Brouha, "Physical Fitness: 
Its Evaluation and Significance," Journal of American Medical 
Association (July, 1944), 125:834-838. 
g/Harriet L. Clarke, 11A Functional Fitness Test for College 
Women," Journal of Health P sical Education Recreation 
(September, 1943 , 14:358-359, 394-395. 
,2./Charles H. McCloy and Norma D. Young, Test and Measurements 
in Health and Physical Education, Appleton-Century-Crofts, Inc., 
New York, 1954, p. 176. 
i/Ibid., p. 178. 
2/Dorothy Humiston, A Measurement of Motor Ability in College 
Women," Research Quarterly (May 1 1937), 8:181-185. 
Race has been used successfully with college women and a coeffi-
cient of .91 was obtained by the author in administering the 
test on two successive days. The validity 'coefficient between 
the test used in this study and a longer and similar test was 
r~ported by Scott !/ and her assistant as .94 for 200 students. 
The Burpee test of agility, which was used in some of the 
physical fitness tests devised during World War II, was used in 
Millan•s study with high school girls and college women.g/ 
Research studies measuring flexibility have been numerous. 
Each study previously cited which has used the Kraus-Weber test 
has attempted to measure this component. In addition, Cureton 
has devised a test of flexibility which attempts to measure the 
trunk flexion forward, trunk extension backward and shoulder 
and ankle :flexibility. These measurements were taken and norms 
prepared :for use with college men.21 
Leighton j/ devised a Flexometer for measuring flexibility. 
Its purpose is mainly the determination of the range of joint 
movement. The author reports that the reliability coefficients 
JjM. Gladys. Scott and Esther French, Evaluation in Ph.ysical Edu-
cation, The C. V. Mosby Company, St. Louis, 1950, p. l93. 
yhn.e F. Millan, The Relation Between the Female Somatotype and 
Motor Capacity, Doctoral Thesis, Boston University, School of 
Education, 1953 • 
.2/T. K. Curet<:>n~ "Flexibility as an Aspect of Physical Fitness,"· 
Research guarterly Supplement (May, 1941), 12:38l-390. 
MJack R. Leighton, "A Simple Objective and Reliable Measure of 
Fl.exibility," Research Quarterly (May, 1942), 13:205-216. 
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for these tests range from .901 to .983. 
McCloy and Young recognize the Scott-French Bobbing Tests 
and the Wells-Dillon Sit and Reach Tests 11 as useful for pur-
poses of motivation. However, they state that they are crude 
measurements of flexibility since neither take into considera-
tion. the length of the e~~remities. Scott gj discounts the 
arm and leg length as factors that unduly affect flexibility 
scores. 
There have been numerous batteries designed to test the 
physical fitness of girls and women. Only a few of those bat-
teries that relate to the tests used in this study are cited 
here. 
Mohr attempted to measure the effects of a physical educa-
tion program on some aspects of fitness of college women. The 
test items used and the corresponding reliability coefficients 
were: Ohair Stepping (.95); Sit-Ups (.94); Knee Push-Ups 
(.92); and a variation of the Obstacle Race (.89).21 
The Indiana Physical Fitness Tests have been constructed 
at the University of Indiana. The test for high-school girls 
is composed of the following four test items: Straddle Chins, 
Squat Thrusts, Push-Ups and the Vertical Jump. For validity, 
1/Charles H. McCloy and Norma D. Young, op. cit., p. 227. 
g/M. Gladys Scott and Esther French, op. cit., p. 184. 
2/Dorotby R. Mohr, op. cit., pp. 340-350. 
28 
the battery correlates .77 with a criterion o£ twelve motor 
£itness items.1f 
The Motor Fitness Tests £or High School Girls Y have 
been developed to provide two motor £itness screen tests. One 
test was designed as a single period test o£ six items and the 
other as a double-period test o£ twelve items. The reliability 
coe££icients o£ each test item were determined by the test-re-
test method. Some o£ the test items and the reliability coe£-
ficients o£ each item that were included are: Sit-Ups (.96); 
Step Test (.94); Kneeling Push-Ups ( .94); and the Illinois 
Agility Run (.92). 
Scott and Wilson 21 devised a Physical E£ficiency Test £or 
College Women and validated the test by correlation with the 
work output as measured on the bicycle ergometer. Some of the 
items correlating significantly with the ergometer criterion 
are: Bounce (.45); Sit-Ups (.52); Chair-Stepping (.58); Ob-
stacle Race ( .48); Push and Pull ( .47); and Surface area of the 
body ( .47). 
A study by Cousins AI conducted at Indiana University is 
-j}H. Harrison Clarke, op. cit., p .. 209. 
2}Mary E. O'Connor and T. K. Cureton, "Motor Fitness Tests For 
High School Girls, n Research Quarterly (December, 1945), 16: 
302-314. 
2fM. Gladys Scott and Margery Wilson, '•Physical Efficiency Tests 
for College Women," Research Quarterly (May, 1948), 19:62-69. 
A/George F. Cousins, "A Factor Analysis of Selected \'lartime 
Fitness Tests,u Research Quarterly (October, 1955), 26: 277-288. 
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a recent attempt to measure physical :fitness. This study was 
a :factor analysis o:f selected wartime fitness tests using 116 
male students as subjects. Isolated factors were identified as 
ar.m extensor endurance, power o:f leg ex~ensors, power of hip 
extensors and power o:f thigh·extensors. The author indicated 
a need :for :further study in the area of motor :fitness in order 
to determine what other :factors the 26 test items used in the 
study may be measuring. 
Research directed towards establishing relationship of the 
human physique to physical education activities.-- Human mor-
phology and its variations has interested students in science, 
medicine and education for many years. Experimentation as it 
relates to health and physical education has followed the stud-
ies established by the physical anthropologists. 
Two studies of college women reported in the early years 
.30 
o:f 1930, using anthropometric measurements as the basis of their 
investigations, are those of Herriott !/ and Boi~on.g/ 
Jorgenson and Hatlestad 2f used twenty-eight anthropometric 
measurements in studying body build in college men and women. 
They found that the index of the cubed root of the weight in 
JjJ. D. Herriott, "Physical Development of College vlomen," 
Research Quarterly (March, 1930), 1:46-53. 
g/Mary L. Boillon, "A Study of the Anthropometric Measurements 
of College Women," Research Quarterly (May, 1932), 3:173-182 • 
.2/N. M. Jorgenson and Lucille Hatlestad, 11 The Determination and 
Measurement of Body Build in Men and Women College Students," 
Research Quarterly (December, 1940), 11:60-77. 
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ki~ograms divided by the height in centimeters had the highest 
correlation with the measurements taken to determine body bui~d. 
The authors reviewed body build as a width-depth-length ratio. 
Their findings indicated a continuous distribution of body builds 
varying from the extreme lateral build to the extreme linear 
build. 
Beall 1/ found in her study of college women that anthro-
pometric measurements were criteria for success in physical ac-
tivities. These measurements were related to basketball, swim-
ming, tennis and modern dance. The findings indicated that cer-
tain specific body measurements were possessed by the majority 
of the skilled performers in a given activity. 
Wetzel devised a grid which is recognized to have possibil-
ities for use in detecting nutritional and growth disturbance 
in children.Y As a result of his work in child growth and 
development, he has conc~uded that certain body shapes tend to 
perform better in certain activities than other body shapes. 
Bookwalter 2f compared the physical fitness scores of 
nearly 2000 Indiana elementary-school boys with their physique 
JjElizabeth Beall, fiAnthropometric Measurements and Success in 
Physical Activities," Contribution to Education, Number 774, 
Columbia University, 1939. 
,Y'Nor.man c. Wetzel, The Treatment o:f Growth Failure in Children, 
National Education Association Service, Inc., Cleveland, 1948. 
2/Karl \v. Book:wal ter, "The Relationship of Boey Size and Shape 
to Physical Per:formance,n Research Quarterly (October, 1952), 
23:271-279. . 
and developmental level as determined by the \'letzel Grid. Re-
' sults of the study indicated that maximum size and shape did not 
produce maximum fitness. However, a relationship between phy-
sique and developmental level appeared to exist. 
In a study reported in 1947, Jones 1f had evaluated the 
relationship of the component of strength to physique and con-
cluded that strength was positively related to body size, par-
ticularly weight and the mesomorphic component. He reported 
that there was a low correlation between weight and mesomorphy 
and a negative correlation between height and mesomorphy. 
Seltzer ~/ performed experiments with the treadmill, step, 
and pack tests on college students in varying states of physical 
conditioning. The study indicates the unsuccessful attempt to 
obtain significant relationship between general physical capac• 
ity and isolated linear or volumetric measurements. He states 
that 11 emphasis should be placed on the total physique through 
the technique of somatotyping and less on individual parts." 
Seltzer and Brouha 2/ rated male physiques as to the degree 
of strength of the 11 masculinecomponentn and related this varia-
ble to an index of physical fitness. 
JjH. E. Jones, "The Relationship of Strength to Physique, u ~­
ican Journal of P~ysical Anthropology, (March, 1947), 5:29-39. 
y'Carl C. Seltzer, ".Anthropometric Characteristics and Physical 
Fitness," Research Quarterly (March, 1946), 17:10-20. 
2/Carl c. Seltzer and Lucien Brouha, 11The 'Masculine' Component 
and Physical Fitness," American Journal of Physical Anthropology 
(March, 1943), 1:95-108. 
In a study of strength tests administered to college men, 
Clarke Y reveals that an individual. • s he;i.ght adds significantl.y 
to ability to score successfully on.arm-strength measures. He 
reports that fairly high correlations were found between anthro-
pometric measurements and strength tests used in this study. 
Krakower gj used single skeletal measures such as leg 
strength and standing height in hie_~ study on high jumping. He 
recommends that over all body build may have more influence than 
the single skeletal measures. 
Sills 21 did a factor analysis of somatotypes using 158 
college men as subjects. He analyzed the relationship of the 
components as presented by Sheldon and selected a fourth compo-
nent, omomorpby (characterized by wide shoulders, with dominance 
of the upper trunk and limbs over the lower trunk and limbs). 
He concluded that motor ability tests had positive loadings on 
mesomorphy and omomorphy, that the strength and speed factor had 
no significant loadings in respect to the various components. 
He indicated that the use of anthropometric indices proved val-
uable in identifying the factors endomorpby and omomorpby and 
were of little value in the identification of the other factors. 
jJH. Harrison Clarke, "Relationship o:f Strength and Anthropo-
metric Measures to Various Arm Strength Criteria," Research 
Quarterly (May, 1954), 25:134-143. 
2/Hyman Krakower, "Skeletal Symmetry in High Jumping, 11 Research 
QUarterly (March, 1941), 12:218-227. 
'' 3/Frank: D. Sills, nA Factor Analysis of Somatytypes and o:f Their 
lrelationship to Achievement in Motor Skills," Research Quarterly 
(December, 1950), 21:424-437. 
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In a more recent study, Sills and Everett 1/ found that 
mesomorphs were stronger and superior in agility, speed, and 
endurance to the other two groups. They reported that there 
were indications that excess weight was a handicap to the en-
domorphs, and that insufficient strength was a handicap to the 
ectomorphs. 
Four hundred and thri ty-three male students served as sub-
jects for a study by Sills and Mitchem gj on the prediction of 
performances on physical fitness tests by means of somatotype 
ratings. According to the authors: 
"The multiple correlation coefficients for body build 
nth s:it-ups,. pull-ups, and the 300-yard shuttle run show 
substantial relationships that may serve as a basis for 
classifying male college students into homogeneous groups, 
a procedure that makes it possible to grade the student in 
accord with others of similar ability." 
T. K. Cureton 2f has made extensive studies of the body 
build of Olympic men and women athletes of the 1932, l936, and 
1948 Olympiads. He has used Sheldon's terminology for describ-
ing the physique and procedures for classifying body structure 
on the basis of morphological characteristics. According to 
Cureton, men and women who are low in mesomorphy seldom succeed 
in athlet:ics. 
J)Frank D. Sills and P. W. Everett, "The Relationship of Extreme 
Somatotypes to Performance in Motor and Strength Tests," 
Research Quarterly (May, 1953), 24:223-228. 
g/Frank D. Sills and John Mitchem, "Prediction of Performances 
on Physical Fitness Tests by Means of Somatotype Ratings," 
Research Quarterly (March, 1957), 28:64-71. 
2fT. K. Cureton, op. c:it., p. 108. 
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Loveless 11 made a study on the relationships between scores 
on. the Navy Standard Physical Fitness Test and age, height and 
weight in over 5000 randomly selected cases among enlisted per-
sonnel and officers. Height had less effect on scores than age 
or weight. Scores were adversely affected by weight of those 
over 190 pounds in the more strenuous exercises, and consistently 
lower scores were noted with individuals over the age of 30. 
A study conducted by Willgoose and Rogers g/ on the rela-
tionship of the somatotype to physical fitness revealed that the 
mesomorphic group achieved the highest scores. The :fitness 
scores of the endomorphic and ectomorphic groups inproved as the 
mesomorphic component increased. 
Very :few studies have been completed using women as sub-
jects in relating the somatotype to performance in motor skills. 
Millan 21 measured motor capacity using 200 high school and col-
lege women as subjects. She used the Iowa Brace Test, the Burpee 
test of agility and the Sargent Jump test. She concluded that 
evidence revealed significant differences in agility, power, and 
educability when the test results of each group were compared 
with the results obtained by the total group. 
l/James c. toveiess, nRelationship of the War-Time Navy Physical 
Fitness Test to Age, Height and Weight;" Research Quarterly 
(October, 1952), 23:347-355. 
ycarl E. Willgoose and Millard L. Rogers, nRelationsbip o:f Soma-
totype to Physical Fitness, tt Journal of Educational. Research 
(May, 1949), 42:704-712. · 
2./Anne F. Millan, op. cit., pp. l-73. 
Perbix 11 in her study at the University o~ Illinois, used 
~our motor fitness tests with 183 students enrolled in the physi-
cal education service courses. She used Sheldon's classi~ica-
tiona of somatotypes and ~ound that in women there was no rela-
tionship between the somatotype and trunk extension scores. Sig-
ni~icant relationships were indicated between mesomorphy and 
strength and power. 
In her study at New York University, Carruth g/ made an 
analysis of motor ability and attempted to determine its rela-
tionship to the female somatotype. A selected sample of 47 col-
lege women were used as subjects. The conclusions revealed that 
there is a group tendency ~or the mesomorphs to perform consist-
ently better on tests. Ectomorphy tends to be a limiting factor 
in motor activities. 
Carl Willgoose,2f points out in a recent publication that: 
"Much research has been carried on in the past without 
proper respect ~or individual variation. In health and 
physical education, individuals have been compared solely 
on the basis o~ sex, age, and weight. One thing that the 
constitutional researcher wants to do is to lay a ~ounda­
tion for bringing order and structure to the study o~ in-
dividual behavior di~~erences." 
jJJoyce A. Perbix, "Relationship Between Somatotype and Motor 
Fitness in 'vomen," Research Quarterly (March, 1954), 25:84-90. 
g/Wincie Ann Carruth, "An Analysis o~ Motor Ability and Its 
Relationship to Constitutional Body Patterns, n Doctoral Thesis, 
New York University, 1952. 
2/Carl E. W:illgoose, "Body Types and Physical Fitness, 11 Journal. 
of Realtht Physical Education, Recreation (September, 1956) . 
27:26-27, 77-78. 
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Evidence in the studies cited indicates that there may be 
a relationship between body build and physical fitness. There 
is little evidence in this area that such a relationship exists 
with women. 
Other investigators concerned with the physical nature and 
characteristics of man have questioned the somatotype and its 
permanency from infancy to adulthood. Howells Y points out that 
the somatotyping method has proven to be immensely useful des-
criptively yet it needs ttevolution, evaluation and further 
development." 
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In a study conducted by Keys and others on human starvation 
and undernutrition, knovm as the Minnesota Experiment, an analysis 
of photographs of the subjects was part of the experiment.Y 
Using three body regions, thoracic and abdominal trunk and the 
legs, there appeared to be an increase in the ectomorphic com-
ponent and a decrease in the endomorphic and mesomorphic compon-
ent. According to Keys; ttinspection of the subjects at the 
different stages of starva:bion and rehabilitation as well as of 
the photographs revealed marked changes in the physique • • • 
the technique of somatotyping appears to be more useful for 
determining the state of nutrition than for determining the 
inherent constitution." 
1/W. W. Howells, nvarlations of External Body Form in the Indi-
vlduaJ.," Unpublished Study, Peabody Museum, Cambridge, Massa-
chusetts, 1957. 
g/Ancel Keys, Josef Brozek, Austln Henschel, Olaf Mickelsen and 
Henry L. Taylor, The Biology of Human Starvation, The University 
of Minnesota Press, Minneapolis, 1950, p. 130. 
In a study at Harvard University, Shaplin Y used the Sheldon 
system and determined that in 1942, the method provided a lack 
of standardization of values, problems of setting up standards 
through observational experience, a need for means of body build 
descript~on without the use of photographs when desirable and 
problems of stature and gross size. 
In a study completed on adolescent boys, Bodel Y reported 
that the findings indicated a pattern of change through the 
adolescent age and for all who changed the variation was evident 
in the more muscular categories. 
Constitutional anthropology is concerned with the relation 
between physique and behavior. According to Clyde Kluckhon, 
some anthropologists question the somatotyping technique on the 
basis of unknown genetic mechanisms and that some studies indi-
cate that the somatotype changes with age and diet and bone and 
muscle are not confirmed by radiological examination of the same 
subjects.2f 
jJJ. ·T. Shaplin, "Personal Equation in Somatotyping," Unpub-
lished Doctoral D~ssertation, Harvard University, Cambridge, 
Massachusetts, 1942. 
gjJ. K. Bodel, .,Distribution and Permanence of Body Build in 
Adolescent Boys," Unpublished Doctoral Dissertation, Harvard 
Uniyersity, Oamb~idge, Massachusetts, 1950. 
2/James R. Newman, What is Science? Simon and Schuster, New 
York, 1955, p. 335·· 
38 
CHAPTER III 
PROCEDURES 
Introduction.-- The major :purposes of this study were; 
first, to determine, grou;p and compare the somatotype ratings 
of 202 college women; second, to determine the degree of :physi-
cal fitness of the subjects in the study; and third, to com-
pare the results of selected :physical fitness tests with the 
female somatotype in a college physical education program. 
The nature of the study provided the writer with a unique 
opportunity to become better acquainted with the individual 
student than would ordinarily be :provided in a day to day 
program of activities. 
Initiating the investigation.-- To initiate the investi-
gation of the problem the writer discussed the possibility of 
conducting such a study with the Assistant Director of the 
State Teachers Colleges in the State of Massachusetts. It was 
essential to obtain the :permission of the President of the 
State Teachers College at Lowell, Massachusetts and also the 
Chairman of the health and physical education department in 
order that photographs of the students be taken. 
With permission granted, it was necessary to plan a 
schedule in order to photograph each student and administer 
the fitness tests without disrupting the regular daily college 
program. This was possible only through the unusual co-opera-
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tion o:f the Chairman of the health and physical education de-
partment, the college nurse and the students participating in 
the study. All of the essential data was obtained during the 
regularly scheduled physical education period or during one of 
the students' free· periods. 
The groups.-- All of_ the Freshmen, Sophomore and Junior 
women students taking the required course of two periods per 
week of physical ed-ucation were subjects· for the study, number-
ing 218 as a total. The original number wa.s reduced to 202, due 
to several factors. Seven students left college before the test-
ing program had been completed. Nine of the students were over 
25 years of age and beyond the maximum age determined for the 
study. Although the latter group was omitted from the study,-
these students maintained a high interest in the procedures and 
were photographed and completed the testing program. 
Since every candidate for admission to a State Teachers 
dollege in Massachusetts must be in good physical condition and 
free :from any disease, infirmity, or other defect which would 
render him unfit for public school teaching, it may be assumed 
that each subject in the study maintains a degree of physical 
fitness as defined in Chapter I. 
Preliminary rout.ine procedures.-- In the initial stages of 
·the investigation a brief description of the study was presented 
to the students. It was possible to convey the value of such a 
study to the student and stimulate interest due to the fact that 
the study of body types and total fitness is included in the 
basic health course given to all students. 
A personal data Sheet was designed by the writer to in-
1 . d t . al . :f t. y . t h t hin d c u e essen ~ ~n or.ma ~on pre~ous o p o ograp g an 
test~ng each -student. Pertinent information was obtained as 
the writer took the height and weight one week previous to 
photographing and the data was recorded directly on the sheet 
by the college nurse. This was done according to the procedure 
recommended by the Constitution Laboratory and was completed as 
:follows: 
1. \'Ieight was taken on a balance type weighing scale and 
recorded to the nearest half pound. 
2. Height was taken by means o:f a wall stadiometer and 
recorded to the nearest tenth o:f an inch. According 
to Sheldon:Y 
"· •• correct measurement o:f height requires an exact 
attention to detail. The subject stands against the 
wall scale, or stadiometer, with his toes together and 
with his heels, gastrocnemii, buttocks and shoulders 
touching the wall.· His head is moved in the sagittal 
plane unti.l that position is :found which gives the 
subject his greatest height. The operator then in-
structs the subject shar.PlY to take a deep breath and 
to stretch up all he cari (keeping his :feet down). 
This :final step brings out the subject's maximal 
height •••• 11 
3· The ponderal index was obtained through the use o:f a 
nomograph, which is a scale for determining height 
over the cube rooto:f w~ight when height is known in 
inches and weight in pounds. This provides a valuable 
YAppendix 
,YAtlas o:f Men, op. cit •. , p. 348. 
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initial indication of the approximate somatotype for 
the body as a whole.1f 
Previous to photographing the students, it was necessary 
to obtain the equipment and locate an area in the building that 
would provide privacy and sufficient space to house such equip• 
ment. This resulted in. personal communication with individuals 
experienced in the photographic technique for soma~typing. 
Useful suggestions were received from numerous individuals who 
are specialists in the somatotyping procedure.Y' 21' Y' 21' §./ 
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Since more than one kind of photographic equipment had been 
successfully used, it was necessary to investigate the most de-
sirable and practical equipment for the study under considera-
tion. 
Through the unusual generosity of Emil H. Hartl, the equip-
ment was loaned to the writer for this investigation. 
1/Atlas of Men, op. cit., p. 350. 
g/Dr. Richard N. Walker, Research Assistant, Gesell Institute 
of Child Development, New Haven, Connecticut. 
I 
2/Dr. Paul Fejos, Director of Research, Wenner-Gren Foundation 
tor Anthro~ological Research, New York City, New York. 
A/Dr. Ashton M. Tenney, Research. Department, Rockland State 
Hospital, Orangeburg, New York • 
.2/Dr. Edward E. Hunt, Jr., Forsyth Dental Infirmary for Child-
ren, Boston, Massachusetts. 
§/Dr. Emil H. Hartl, Director of the Hayden Goodwill Inn, 
Boston, Massachusetts. 
General admjnistration of the photographic procedures.--
1. Equipment; 
a. A portrait type camera with a special three panel 
sliding back 
b. A lens of .12 inch focal length 
c. Distance from floor to center of lens - 48 inches 
d. A tripod 
e. 20 film holders (5 x 7) 
f. A screen with a white background having vertical 
and horizontal lines 
g. A pedestal placed directly in front of the screen, 
so constructed to revolve between three stops in 
order that exact frontal, profile and dorsal pic-
tures can be taken 
h. Distance from the center of the lens to the pedes-
tal - 17 feet 17t inches 
i. Exposure 1/10 second at f8 
j. Photoflood lights - the subject and background 
were both lighted in a manner that minimized or 
eliminated all shadows, with a total wattage of 
4800 watts. 
k. Two data boards - one hung near the subject to be 
photographed containing important data; such as, 
the s~bject's.· code number, age, height, weight and 
date of photograph; the second data board being 
filled out for the next subject preparing to be 
photographed 
1. Hair nets for students wearing long hair. This 
permitted the ears and neck to be in view. 
m. Paper slippers for use for going to and from the 
pedestal. 
2.. Photographic procedure: 
a. The equipment was set up in advance of photograph-
ing the students. Preliminary experimentation was 
carried out for the purpose of obtaining satisfac-
tory photographs.JI 
b. The chairman of the department oriented the students 
as to the procedures to be followed. 
c. The college nurse prepared the data board with the 
essential information obtained the week previously; 
such as height, age, weight and code number. 
d. A consulting specialist Y in the photographic pro-
cedures, posed each subject in three views, frontal~ 
profile and dorsal, according to the procedure 
recommended by Sheldon.21 
e. The writer photographed each subject, using as a 
criterion the standards established by Sheldon.~ 
Because of the absence of a number of the subjects at the 
time of the photographing procedure, the writer posed and photo-
I/Equipment was set up by Dr. Emil H. Hartl. 
,Y'lYirs. Emil H. Hartl, R.N., Hayden Goodwill Inn, Boston, Mass. 
2/Ibid., P• 349. 
~Ibid., P• 349. 
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graphed these individuals the :following week. It would have 
been impossible to achieve the desired results in photographing 
the majority o:f students without the co-operation o:f the indi-
viduals mentioned abovee 
3. Processing and printing: 
a. In order to insure pictures o:f wide tonal range 
and relatively high contrast, it was necessary to 
seek the services o:f a qual.i:fied photographer. 
Pro:fessional assistance was received :from reliable 
medical photographers • .!/ These photographers pro-
vided the writer with the essential. ethical and 
professional techniques needed :for the printing 
o£ the pictures and at the same time guaranteeing 
proper handling o£ the prints and negatives. Each 
picture was coded in order to prevent identifica-
tion o£ the subject • .&/ 
Measurement o£ constitutional body pattern 21.-- Reference 
was made to available literature for the selection o£ a method 
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o£ evaluating and describing constitutional pattern that was 
considered a reliable, valid and objective method :for determining 
this quality. Purely descriptive and utilizable material on the 
so-called normal young woman is meager except :for standard 
anthropometric measurements. 
jjst. Clair and Price, llOl Beacon Street, Brookline, Mass. 
g/See Chapter IV • 
.2/See Appendix 
The technique of somatotyping as established by William H. 
Sheldon is recognized as the most reliable and objective method 
to date in determining gross body build. J. M. Tanner!/ states 
that, "· •• trained observers using the technique of anthro-
poscopic somatotyping as at present formulated agree in their 
ratings on healthy men aged 18-30 to within half a rating on the 
7-point scale in .go percent of instances." 
Cureton is of the opinion that Sheldonts method provides a 
describable and tangible identification of the total pattern 
and has demonstrated acceptable reliability and objectivity as 
well as significant validity.g/ ·Sheldon 2f found a reliability 
of +.95 for each of the three components in an early study and 
states that proficiency is possible only by the serious student 
interested in mastering the technique. 
The procedure described below was followed by· the writer 
in somatotyping the subjects for the study. The photograph 
was inspected and an anthroposcopic estimate was made of the 
approximate strength of each component of the total body pattern. 
The somatotype is designated in terms of the numerical values 
of each of the three components. The first numeral in the se-
JJ J. M. Tanner, "Reliability of Anthropometric Somatotyping, u 
American Journal of Physical Anthropology (June, 1954), 1.2: 
257-265. 
g/T. K. Cureton, Pb.ysical Fitness Appraisal and Guidance, c. V. 
Mosby Company, St. Louis, 1947, pp. 70-94. 
2/Varieties of Human Physique, op. cit., p. 1.02. 
I 
' quence refers to endomorphy; the second, to mefiomorphy and the 
I 
third, to ectomorphy. A scale ranging from ~ to seven points 
is used. Half-point variations are also considered which enable 
the somatotyper to assign a half-point rather than a whole num-
ber to the component. The maximum rating is seven and the mini-
mum value is a rating of one. The usual sum of ratings range 
from nine to twelve. If the total for the final somatotype does 
not reach a total of nine, the somatotype should be rechecked. 
If there are more than 12 points for the final somatotype, it 
should be re-examined and given further study. An extreme 
endomorph is assigned the rating of 7ll. An extreme mesomorph 
is indicated by a rating of 171, while an extreme ectomorph is 
assigned the rating of 117. A balanced somatotype would be as-
signed a rating of 444. In recognizing the possible use .of the 
half-point scale, a subject in the study may be assigned a somat-
otype of 42224. This would be interpreted that the endomorphic 
component is read four and one-half, the mesomorphic component 
two and one-half and the ectomorphic component as four. 
The ponderal index determined on the nomograph was used as 
the criterion to check the eligible somatotypes found in pre-
pared tables 1fthat exhibit the same ratio or similar ratios as 
the anthroposoopic estimate. · The somatotypes that are considered 
in the tables are those which do not reverse or contradict the 
relative dominance among the components as determined by the 
estimate. The possible somatotypes are recorded considering ~he 
1/Atlas of Men, op. cit., PP• 340-44. 
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row o:f the ratio index:, and in addition those in the :first, 
second, third·and possibly the :fourth adjacent rows above and 
below the ratio index:. In determining the ':final somatotype 
rating an anthroposcopic estimate was made o:f :five bodily re-
gions o:f the physique. A :final somatotype rating was determined 
by averaging the components o:f each region. The :five bodily 
regions considered in the estimate were: 
1. Head and Neck 
2. Thoracic Trunk 
3. Arms and Hands 
4. Abdominal Trunk 
5. Legs and Feet 
The criterion :for determining the characteristics to be 
used in the process o:f somatotyping is presented in the series 
o:f check lists on the :following pages. These serve as a guide 
:for the examiner in noting variations in the three dominant com-
ponents. Additional sources that proved to be valuable in as-
sisting the writer in learning the process o:f somatotyping in-
cluded the :files at the Constitution Laboratory made available 
with special permission by William H. Sheldon, the photographs 
o:f the 88. known somatotypes in the publication, Atlas o:f Men,11 
which has been referred to previously, and the tables made · 
available in the publication by Bullen and Hardy .:?J 
I/Atlas of Men, op. cit., PP• 37-336. 
yAdelaide K. Bullen and Harriet L. Hardy, 11Analysis of Body 
Build Photographs o:f 175 College Women," American Journal of 
PhYsical Anthropology (March, 1946), 4:40-44• 
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Check List of Observable Characteristics ~or Endomorphy J/ 
A~ General Characteristics 
l. So£~ess, roundness 
2. Lateral and antero-posterior diameters of trunk and 
extremeties tend toward equality 
3. Concentration of mass central 
4. Predominance of volume 
a. trunk over extremeties 
b. abdomen over thorax 
c. proximal segments of limbs over distal segments 
5. Rounding and "bammingtt of upper arms and thighs 
6.. Soft body contours 
7. No muscle relief 
8. Skin soft, smooth 
B. Head and Neck 
l. Head large, often approaching spherical 
2. Face wide, lower breadth approximating upper 
3. Neck short, forming obtuse angle with chin 
4. Short nose 
5. Close-lying ears 
C. Trunk 
l. Relatively long 
2. Chest wide at base 
3. Waistline high and faint 
4. Greatest body breadth above pelvis 
5. Wide angle of ribs with sternum (breastbone) 
6. Trunk looks inflated · 
7. No dimpling on sides_of buttocks 
D. Ex.tremeties 
l. Short tapering limbs 
2. Weak, small hands and feet 
3. Outer line o:f thl,gh and calves in frontal or dorsal. 
view show feminine curve 
E. Skeleton 
1. Small bones with thin cortex 
2. No external bony projections 
3. Vertebral column appears relatively straight in profile 
instead of S-shaped 
1/0btained from the Constitution Laborator,y, Presbyterian Hospi-
tal, Columbia University. 
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Check List of Observable Characteristics for Mesomorphy !/ 
A. General Characteristics 
1. Squareness, hardness 
2. Lateral diameters large, antero-posterior much smaller 
3· Rugged, massive muscling in high relief 
4• Trunk heavy 
5. Limbs massive 
B. Head and Neck 
1. Head variable in size but always massive in bony struc-
ture and heavily muscled 
2. Brow ridges, malars, and jaws thick and heaVy' 
3. Either brachycephalic or dolichocephalic and of varia-
ble height, but often low-browed, relatively great 
facial mass as compared with brain-case 
4. Head often appears cubical 
5. Neck usually long - excess of lateral over anterior-
posterior diameter 
6. Pyramiding of powerful trapezius muscles - both sides 
7. Nose long and broad at base 
8. Lips thick and firm 
.. C. Trunk 
D. 
E. 
1. Massive and prominently muscled, no concentration of 
mass 
2. Thorax prominent over abdomen in volume, wide at top 
3. Broad shoulders, laterally projecting because of great 
deltoid development, often appearing low and sloping 
because of pyramiding of trapezius .muscles 
4. heavy, prominent clavicles: 
5. abdominal muscles thick and prominent with muscular 
rippling at Poupart's ligament 
6. Muscular dimpling of sides of buttocks 
~. Low waist 
Extremities 
1. Massive but of variable length 
2. Distal segments relatively large and heavy 
3. Thick heavy wrists, hands, fingers 
4. Forearm thickness may equal that of upper ar.m 
Skeleton . 
1. Thick, heavy bones, big joints 
2. Ribs strong and heavy 
3. Spine relatively straight in thoracic region, but sharp 
inward bow in lumbar region accentuated by prominent 
muscularity of buttocks 
1/0btained from the Constitution Laboratory, Presbyterian Hospi-
tal, Columbia University. 
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Check List of Observable Characteristics £or Ectomorphy J/ 
A. General Characteristics 
1. Linearity, £ragility 
2. Small, delicate bones 
; •.. Slight, ttthready" muscles 
4. Diameters sharply reduced, especially the antero-
posterior 
5. Relatively short, slender trunk and long legs 
6. Stature not necessarily great 
B. Head and Neck 
1. Head slight with relatively small £acial mass 
2. Features small, sharp · 
3. Face often triangular with delicately pointed chin 
4. Low, narrow, sharp nose - thin delicate liJ?s 
5. Upper part of ears projecting, lobes attached 
6. Underdeveloped jaws, constricted palate, U-shaped 
7. Light skull with small brow-ridges, often vertical 
or bulbous frontal, flat top - sometimes scaphoid 
B. Projecting occiput 
9. Usually but not invariably dolichocephalic 
10. Slender neck, often appearing inadequate for support 
of head 
ll. Neck projects forward - both diameters small and almost 
equal 
C. Trunk 
1. Relatively long thorax 
2. Drooping, narrow, rounded shoulders 
3. Marked clavicular hollow 
4. No muscle relief 
5. Flat, narrow abdomen and chest 
6. Under weight-gaining diet abdomen prot~des in lower 
region 
D. Extremities 
1. Relatively long in distal segments 
2. Weak thighs and upper arms 
;. Fingers and toes usually long and fragile 
4. Joints small 
E. Skeleton 
1. Light bones 
2. Delicate prominent ribs, acute costo-vertebral angles 
3. Scapulae tend to wing out behind because of inadequate 
muscular support and padding 
4. High, flat lumbar curve; sharp thoracic curve 
1/0btained from the Constitution Laboratory, Presbyterian Hospi-
tal, Columbia University~ 
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Examiner reliability in assigning somatotype ratings~~~ 
Establishing reliability in assigning somatotype ratings to the 
selected group of college women presented a problem due to the 
limited information available to date on the somatotyping of 
women and the absence of established norms for women.- At the 
present time the ~ght-weight criterion that constitutes a stan-
dardized frame of reference for somatotyping men is recommended 
for use with women .. 
In order that the writer learn the correct procedure for 
somat~typing the subjects in this study, numerous personal visits 
were made to the Constitution Laboratory 1f and to the Harvard 
School of Public Health.g/ The services of trained experts were 
obtained at these locations for the purpose of acquiring the 
correct technique in assigning ratings which are essential in 
somatotyping the female physique. 
To establish reliability in assigning the somatotype rat-
ings to the subjects used in this study, the ratings of 30 of 
the photographs of the writer were compared with the ratings of 
an expert trained in somatotyping the female physique. The 
group of ;o subjects was selected from the total group by means 
of a process of sampling. Sampling was achieved through the use 
l/Personal visits with Dr. William H. Sheldon, Constitution 
laboratory, Presbyterian Hospital, New York City, New York. 
2/Personal visits with Dr. Albert Damon, Harvard School of 
Public Health, Boston, Massachusetts. 
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of a table of random num'tr>ers.Y 
I 
Selection of p~ysic~l :fitness tests.-- Examination of the 
I 
available literature shoted that previous attempts to measure 
motor fitness included m~y tests in the original or modified 
forms. To date there is !no general agreement as to which tests 
most adequately measure the physical :fitness of college women. 
Documentary evidence found in the :field of physical educa-
tion is presented to support the selection of the components 
which appear to be basic .to determine accurately the measurement 
of physical fitness of co~lege women - at least to the degree 
I 
I 
to which it is evident up; to the present time.. Scott and French 
I 
state,Y "· •• there seems to be inadequate evidence on test-
ing procedures in this area and little agreement on types of 
tests used.u It is not tl:te purpose of this study to attempt to 
develop new concepts of Pfysical :fitness or devise new evalua-
tive techniques, but to make use of "potentially useful tests" 
recognized by leaders in the field. 
Larson and Yocum 21 identify the components of fitness as 
resistance to disease, muscular strength and endurance, cardio-
1 
vascular-respiratory endutance, muscular power, flexibility, 
speed, agility, coordination, balance and accuracy. 
I 
1/Helen M. Walker and Jos~ph Lev, Elementary Statistical 
Methods, Henry Holt and Company, New York, 1958, pp. 280-281. 
g/M. Gladys Scott and Esther French, op. cit., P• 157. 
2/Leonard A. Larson and Rachel D. Yocum, op. cit., PP• 158-161. 
Kraus and Hirschland Y indicate that measurements of 
i 
strength of the abdominal, psoas, upper and lower back muscles 
and measurements of the 41exibility of the back and ham-string 
muscles are sufficient tq determine the status of mjnimum fit-
ness levels of children. I 
! 
McCloy expresses concern for the development of physical . 
efficiency once there is recognition of hereditary or acquired 
ailments .Y 
General physical fi~ess may be measured by the Step Test 
according to Morehouse ankl Miller.21 They recommend additiona1 
i 
measures such as balance,; body structure, cardio-vascular, co-
; 
ordination, flexibility, metabolism, physical performance, skill, 
speed, power and strength,. 
The idea of using strength tests as a measure of a state 
of physical fitness has b~en considered for some time. Dr. 
Dudley A. Sargent proposed a battery of tests and measured the 
elements by using calibrated mechanical instruments. Dr. Fred-
erick Rand Rogers standardized testing procedures and introduced 
the Physical Fitness Index which is considered to be a measure 
of general physical fitne~s. 
H. Harrison Clarke 5' suggests that "a minjmum of not less 
bfHans Kraus and Ruth Hir~chland, op. cit. , pp. 178-188. 
. i 
g}Charles H. McCloy and Norma D. Young, op. cit., p. 127. 
2./Laurence E. Morehouse and Augustus T. Miller, Physiology of 
Exercise, c. v. Mosby Company, St. Louis, 1959, pp. 315-318 •. 
~H. Harrison Clarke, op. cit., P• 202. 
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than five test items should be used ••• (1) one test of endur-
ance, (2) one test of a~ and shoulder and girdle strength, (3) 
· one test of abdom±nal strength, (4) one test of foot strength, 
and (5) one test of body ,control." 
I 
I 
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In attempting to select the most effective method of measur-
ing the fitness of the subjects in the study, the writer attempted 
to recognize first the components of physical fitness and then 
to select a series of tests that would best measure these compo-
nents. From the referencrs previously quoted, it is evident that 
! 
there exists a degree of ~formity in just what there is to 
measure, but a wide diver~ence of opinion as to how best to 
measure the physical fitness of individuals. 
The criteria used for the selection of the tests were as 
follows: 
1. Suitability for college women with a wide range of 
abilities 
2. Identification of tests by specialists in physical 
education 
3. High reliability and validity of the various test 
items 
I 4. Ease of administ~ation 
I 
5. Ease of scoring ~or the purpose of interpretation to 
the student 
6. Motivation and interest. 
Scott and French indi:cate that from .75 to .85 is consid-
ered adequate for reliability coefficients and a validity co-
eff'~cient below .60 woul~ serve to mdicate that a test may not 
I 
be usef'ul. They report ~ reliability of .94 and val~d~ty of 
: 
.48 and .52 using the b~~ycle ergometer as a cr~ter~on in test-
~ng students ~ S~t-ups. , In compar~ng scores with the work out-
1 
put of the ergometer thet also report a reliab~lity coeff'ic~ent 
I 
I 
of .• 95 and valid~ty coef'f~c~ents of' .37 and .58 in the Oha~r 
Steppmg test. In add~t~on, ~hey indicate a rel~ab~l~ty of' .79 
and val~d~ty coef'f'icient of' .45 for the Bounce, w~le f'or Push-
ups they reveal a reliab~~ity of' .93 and a validity of .72. 
i The cr~terion for testing
1 
the valid~ty of' the Obstacle Race was 
' 
a longer but similar test: resul tin.g m a ~gh validity coef'fi-
c~ent of .94 and a rel~ab~ty coef'f'~c~ent of' .91.~ 
Clarke g/ suggests a motor f~tness. test for ~gh school 
g~rls which mcludes stra~dle-c~ns, squat thrust, push-ups 
i 
I 
and the vert~cal jump. The battery correlates .77 with a cri-
i 
ter~on of twelve motor f'ituess ~tems. Nearly as ~gh an R 
(.84) was obtamed when "partner-c~ns" was subst~tuted for 
"c~ns." 
o•aonnor and Oureton1report a .94 reliability coeffic~ent 
I 
in the Ohair Steppmg tes·t.. and a reliab~li ty coef'ficient of' 
.96 f'or.Sit-Ups w~ch are iperf'ormed by having the subject touch 
his elbows to ~s knees aJ the legs are extended.2/ 
JjM. Gladys Scott and Esther French, op. c~t., PP• 170-194. 
g/H. Harrison Clarke, op. cit., p. 209. 
2/Mary E. O'Connor and T. K. Cureton, op. c~t., pp. 302-314. 
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In a report of a rebent study by Buxton 1f the Kraus-Weber 
Test can be considered tp provide the basis for a reliable, 
I 
valid, easily administered muscular fitness test. Reliabilities 
I 
I 
of over .go were reported by the author. It is noted that addi-
l 
tional tests are used in'this study. 
The final selection'of the various tests resulted in the 
following: 
1. 
2. 
The Kraus-Weber Test :for Minimum Physical Fitness Y 
The Women's Reserve, U.S.N.R., Physical Fitness 
I 
Test 21 ' 
The Scott Physical Fitness Battery .Y 
I 
General administration of the physical :fitness tests.--
1. Equipment, facilities, and uniforms: 
a. The equipment and facilities used in the adminis-
tration of the physical fitness tests consisted of: 
( 1.) Four mat~ 
(2) A 50 ft. measuring tape 
(3) A twelch inch ruler 
(4) Two stop watches 
' (5) A pillow\ 
I 
(6) ChaJ.k: i 
YDoris Buxton, op. cit., l>P• 210-21.7. 
l 
I 
g}Hans Kraus and Ruth Hirschland, op. cit. , pp. 178-188. 
2/Leonard A. Larson, and R~chael Yocom, op. cit., p. 181.. 
yM. Gladys Scott and Esther French, op. cit., p. 180. 
(7) Blackboard (portable) 
I 
(8) 36 yards of Scotch Brand Plastic Film Pres-
1 
sure Se~sitive Tape #471 
I 
(9) Three standard size chairs, 1s•• in height 
I 
(10) Two sto~ls 
(11) One six 1foot pole 
(12) One gymnasium standard. 
b. Regulation gymnasium attire was wo~ by the stu-
dents while :being tested. 
I 
2. Preparation for ~est data: 
A master chart with ~he individual's code number was pre-
pared for recording the student's scores on the U.S.N.R. Test 
and the Scott Fitness Test and subsequently transferred to the 
personal data sheets. In! following the scoring procedure es-
tablished for the Kraus-Weber Test, it was more efficient to 
I 
record the scores directly on the personal data sheets.1/ 
3. Organization and presentation. ·of tests: 
At the completion of the photographic procedure, the in-
vestigator began the testing of each student. The students 
I 
were tested during their ~egularly scheduled physical education 
I 
period, or, if necessary, 1by appointment during a free period. 
i 
Each student completed th~ Kraus-Weber Test, the United States 
' 
Naval Reserve Test and th~ the Scott Fitness Test, in the order 
i 
given, before going on to ,the next test.. Since the Scott Test 
I 
required more equipment to administer than the other two tests, 
1/See Appendix 
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i~ was presented as ~he last evaluative device. 
In advance of the performance of each test by the partici-
pants, a step by step demonstration that closed with a full 
performance of the necessary movements was presented. No pre-
vious trials were permitted the performers. When a specific 
test item required an additional recorder, the chairman of the 
department assisted; or carefully selected students, usually 
those over 25 years of age who were particularly interested, 
were given explicit directions to insure, in so far as possible, 
reliable and correct results. 
The participants were encouraged to put forth full effort 
in each test performance. The factor of fatigue which contri-
butes to unreliable and incorrect test results was controlled, 
in so far as possible, by allowing sufficient rest between the 
tests and by arranging tests in such a manner that those invol-
ving strenuous muscular exertion over a long period of time 
were not sequential. 
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Description and administration of physical fitness tests .--
1. The Kraus-Weber Test: 1/ Sneakers are removed for this 
test . 
Plate 1. Test 1 of the Kraus-' feber Test, the Abdominals 
Plus the Psoas 
1/Bonnie Prudden, Basic Exercises, Number 1. Institute For 
Physical Fitness, Inc., White Plains, New York , 1955, pp. 6-9. 
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A. Test #1. Abdominals Plus Psoas (A+) 
Position of the Subject: Lying supine, hands behind 
neck. Assistant holds feet of student down. 
Instructions: "Keep your hands behind your neck and 
try to roll up into a sitting position." 
If the subject cannot sit up, she fails the test. 
B. Test #2. Abdominals ¥tinus Psoas (A-) 
Position of the subject: Lying supine, hands behind 
neck and knees bent. Assistant holds feet of student 
down. 
Instructions: "Keep your hands behind your neck and 
try to roll up into a sitting position." 
If the subject cannot sit up, she fails the test. 
Plate 2. Test 2 of the Kr aus-vJeber Test, the 
Abdominals Ninus the Psoas. 
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C. Test #3. Psoas and Lower Abdominals (P) 
Position of the subject: Supine with hands behind 
neck and legs extended. 
Instructions: "Keep your knees straight and lift your 
feet about 10 inches or 30 degrees off the mat. Keep 
them there while I count." (10 seconds) Have an as-
sistant hold her hands about 10 inches above the floor 
as a guide for the subject. 
Plate 3. Test ~ of the Kraus-Weber Test, the Psoas 
and t he Lower Abdominals 
D. Test #4. Upper Back Muscles (UB) 
Position of the subject: Lying prone with a pillow 
under her hips so as to give the body the feeling of 
being a see-saw. The pillow should be large enough 
to support her and prevent hyper-extension . Assistant 
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holds legs of student doim. 
Instructions: "Put your hands behind your neck and 
raise up your chest, head and shoulders. Hold them 
up while I count." (10 seconds) 
Plate 4. Test 4 of the Kraus-Weber Test, the Upper 
Back Muscles 
E. Test #5. Lower Back Muscles (LB) 
Position of the subject: Lying prone with a pillow 
under her hips. She places her hands on the mat and 
rests her head on them. The assistant gives support 
at the upper back. 
Instructions: "Lift your legs up, but do not bend 
your knees. Hold this position while I count." (10 
seconds) 
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Plate 5. Test 5 of the Kraus-Weber Test, the Lower 
Back ~1uscles 
F. Test 6. Back and Hamstrings (BH) 
Position of the subject: Standing erect on floor. 
Instructions: "Put your feet together, keep your 
knees straight, now lean down slowly and see how close 
you can come to touching the floor with your finger 
tips. Stay down as far as you can for a count of 
three. Do not bounce." 
The furthest point reached without bouncing and held 
for three seconds is the marking point. The knees 
should be held in order to prevent any bend on the 
part of the subject. 
purpose for this investigation. 
1/See Appendix 
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Plate 6. Test 6 of the Kraus-Weber Test, the Back 
and Hamstrings. 
The author of the test makes additional suggestions 
in testing each individual such as evidences of ten-
sion and degrees of performance. Although the inves-
tigator included additional spaces for such entries 
on the personal data sheet,11 these data will not be 
considered for this study. The additional facts are 
of value to the tester; however, they do not serve a 
purpose for this investigation. 
1/See Appendix 
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2. The Women's Reserve, U.S.N.R., Physical Fitness Test: 1/ 
Each test is performed on a mat. 
A. Test #1. Straddle-Pull-ups (Chin) 
Position of the subject: Lying supine, partner stands 
astride the subject's torso just outside her elbows, 
facing the subject's head. Partner stands erect. 
Plate 7. Test l of the U. S.N.R. Test, the Straddle-
Pull-ups (Chin) 
Instructions: "Grasp the wrist of your partner with 
a good firm grip. With your body in a straight line, 
pull yourself up until your chest contacts the inside 
of your partner's thighs firmly. Return to your orig-
inal position. Try this once in order that I may check 
your body position. (The tester checks to see that the 
Leonard A. Larson and Rachael D. Yocum, op. cit., pp. 180-181. 
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subject lifts from her heels and that the body is in 
a straight line.) You will perform the pull-ups as 
many times as possible. Ready-go." 
The score is obtained by giving one point for each 
pull-up (chin). 
B. Test # 2. Floor Dips (Knee Dips) 
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Position of the subject: The subject a ssumes a prone-
fall position with knees bent and her feet in the air. 
The body, from the shoulder to the knees, forms a 
straight line. The arms are fully extended, with hands 
placed on the floor under the joint of the shoulders, 
and fingers turned slightly outward. 
Instructions: 11Keeping the body in a straight line 
from shoulder to knee, extend the arm fully so t he.t 
your weight will rest on your hands and knees. Bend 
the arms to touch only the chest to the mat, then ex-
tend your arms immediately. Continue for as long as 
you can. Ready-go." 
The score is obta ined by giving one point for perform-
ing the full movement, touching the mat and returning 
to the straight arm position. No point is given for 
a failure to touch or return to the starting position. 
I 
. 
Plate 8. Test 2 of the U.S.N.R. Test, the Floor Dip 
(Knee Dip) 
C. Test #3. Full Squats 
Position of the subject: The subject stands erect (at 
attention position) with her hands at her sides. 
Instructions: "Bend your knees and squat down until 
the buttocks touch your heels and extend your arms 
forward at the same time. Return to 'attention' posi-
tion. Keep your back straight as you perform. You 
will perform this as many times as possible. Ready-go." 
A point is given for each correct full squat. No credit 
is given if the back is not straight and if the buttocks 
do not touch the heels, and if "attention11 position is 
not resumed each time. 
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Plate 9. 
D. Test #4. 
Test 3 of the U.S.N.R. Test, the Full Squat 
Sit-Ups 
Position of the subject: Lying supine on her back, 
legs about l2 inches apart at the ankles, the back in 
a straight line and hands clasped behind the head. An 
assistant holds the ankles securely. 
Instructions: "Come to a sitting position and touch 
your right elbow to your left knee. Return to the 
starting position. Come up again to a sitting position 
and this time, touch your left elbow to your right knee. 
Return to your original position. You will repeat al-
ternate touching of your elbows to your knees as many 
times as possible. Ready-go." 
One point is scored for each correct sit-up. The test 
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is incorrectly performed if the subject rests in any 
position, unclasps her hands from her head or bends 
the knees at any time during the test. 
Plate 10. Test 4 of the U.S.N.R. Test, the Sit-Up 
3. The Scott Physical Fitness Test: 1/ 
A. Test #1. Push-Up on Knees . 
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This test is essentially the same as the Floor Dip test 
in the U.S.N.R. Fitness test. The authors of this test, 
however, permit the feet to be placed in either a 
raised position as in the former test or to be left 
relaxed. The position of the feet remained optional 
for the subject. The test is scored by the number of 
push-ups that can be done before stopping or before 
the position is changed . The test is performed on a 
mat. The reader may see the position for this test on 
Plate 10. 
1/M.Gladys Scott and Esther French, op. cit., pp. 164-181. 
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B. Test #2. Sit-Ups. 
Position of the subject: The subject assumes a hook 
sitting position with feet flat on the mat and back 
straight. The hands are placed on the shoulders with 
elbows reaching forward to rest on the top of the.k:nees. 
An assistant places her hands on the performer's in-
step, ar.ms straight and shoulders over the hands. The 
subject places her back on the mat while ~eeping her 
hands on her shoulders. 
Instructions: "In performing the sit-ups you are given 
one minute. Assume a hook sitting position, with feet 
:flat on the floor, and hands on your shoulders. Your 
feet will be held in place for support. Lie down with 
your back on the mat. On the signal 'go', come to a 
sitting position, touch your elbows to your knees and 
return to the back position. Repeat these movements as 
rapidly as possible. You may stop, rest and restart if 
you with. A whistle will be sounded at the end of one 
minute and you will stop at the sound of the whistle. 
Ready-go." 
Plate 11. Test 2 of the Scott Physical Fitness Test, 
the Sit-Up. 
The score for the sit-up test is the total number of 
correct movements (the knees are touched by the el-
bows) performed in one minute. The hands must be kept 
on the shoulders throughout. This test is performed 
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on a mat. 
C. Test #3. Bounce 
Position of the subject: The subject assumes a full 
squat sitting position with her back as straight and 
erect as possible. The arms are extended down the 
outside of the legs, hands grasping the instep or ankle. 
The elbows are firmly extended to immobilize the knees. 
Plate 12. Test 3 of the Scott Physical Fitness Test, 
the Bounce. 
Instructions: "Raise your heels off the floor, keeping 
your back as straight as possible. Keep your elbows 
firm and hands low on your ankles. Bounce up and down 
as I count aloud. If you should lose your balance, 
you may re-start, provided you begin within the next 
three counts • . Ready-go." 
The subjects have their backs to the timer and their 
partners stand facing the subject and the timer. The 
timer counts aloud, two counts per second. A tally is 
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recorded on the blackboard every ten counts. The score 
is ten times the l ast number on the board plus the 
count on which the subject stops. Three counts are de-
ducted for each time the performer stops, provided he 
resumes within three counts. 
D. Test #4. Chair Stepping . 
Position of the subject: The subject stands with one 
foot on a chair and the right hand in the partner's 
hand. She rises to an erect position on the chair, 
with the supporting knee straight. The other foot may 
be off the chair. uhe immediately steps down with the 
same foot that originally left the floor. 
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Instructions: "Take your position and on the signal 
'ready- go' come to an erect position, and immediately 
step down and continue moving up and down. Two seconds 
after I say 'ready- go' you vlill hear a whistle . Con-
tinue to move up and down and the counters will begin 
to count on the whistle. Continue counting until you 
hear the '\vhistle 60 seconds later. The first two sec-
onds are provided to give you time to begin moving. 
You may avoid fatigue by changing feet occasionally . 
To make the change you must shift the feet while both 
feet are on the chair. You may stop and rest if neces-
sary, and then re-start." 
• 
Plate 13. Test 4 of the Scott Physical Fitness Test, 
Chair tepping . 
The score is the total number of correct movements (up 
and down) performed in one minute. 
It is necessary for the students to work in groups of 
three . One performs the test, two holds the chair and 
the right hand of the subject. Three holds the chair, 
and counts aloud the number of up and down movements 
that are correctly performed. A standard type chair 
18 inches in height is u .. ed. 
E. Test #5. Obstacle Race.1f 
Position of the subject: The subject assumes a back 
lying position on the floor with heels at the starting 
line. 
1/See Appendix for floor markings. 
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Plate 14. Test 5 of the Scott Physical Fitness Test, 
the Obstacle Race. 
Instructions: "On the signal, 'ready-go' you are to 
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get up and run to the jump standard. As you move over 
each spot on the floor, you must step into each of them 
with both feet. You will run around the standard two 
times and then go under the cross bar. Get up quickly 
and run to the line farthest from you and back to the 
line nearest the cross bar. Continue running back and 
forth until you cross the end line for the third time." 
The score is the number of seconds (to the nearest .1 
second) that is required to run the course. As soon 
as one subject begins to run, the next subject gets 
into place to begin. 
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The runner must trans£er weight £rom one £oot to another 
£or correct per£ormance in each of the spots on the 
floor. 
Examiner reliability in adminjstering tests.-- Establishing 
reliability in adminis~ering fitness tests presents a problem of 
motivating the individual to put forth maximum effort. Scott 
and French 1/ indicate that lower coefficients can be expected 
in tests of physical abilities than in tests of mental capaci-
ties, perhaps due to more fluctuations in motor performance. 
Because of di£ficulty in motivating girls, the tests may result 
in lowered coef£icients o£ reliability. Reliability coef£icients 
from 0.75 to 0.85 may be considered su£ficient £or many purposes. 
The reliability coef£icients in this study were obtained by cor-
relating the results of two successive administrations of each 
test to a sample of twenty subjects from the population used in 
the study. 
Previous to the testing of the 202 subjects, the writer 
admjnistered the tests to senior students who were not used as 
subjects. This enabled the tester to become familiar with the 
problems and procedures common to these particular tests, and, 
if possible, to obtain a higher level of accuracy. 
Collection of additional data.-- Upon the recommendation 
o£ the Constitution Laboratory, additional data was secured from 
each student. A weight chart was devised and the student was 
requested to chart her weight pattern from the age of 12 to the 
i/Ibid., p. 40. 
current year.~ Although the same height-weight criterion that 
constitutes a standardized frame of reference for men is used 
for women, weight is a factor to be considered in the somata-
typing of women. Women tend to be more endomorphic at all ages, 
and are heavier in proportion to stature than men. The examiner 
considered this weight factor for those students indicating a 
change of weight during this age span. 
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Physical educators experienced tn conducting an effective 
testing program advocate an approved method for the interpreta-
tion of data. The subjects in this study are acquainted with 
the interpretation of test scores in academic subjects in terms 
of stanines. This is another method whereby the raw score ac-
quires meaning, and individuals and groups are more easily com-
pared. This system divides the norm population into nine groups, 
and the result is a distribution in which the mean is 5.0 and 
the standard deviation is 2.0. 
The writer devised a profile chart,g/ using the stanine 
plan for the purpose of enabling the individual student to see 
a graphic picture of herself, her strengths and weaknesses in so 
far as the tests in the study measured physical fitness. The 
chart also served as a teaching device to familiarize prospective 
elementary school teachers with a method of evaluating physical 
performance of school children. Since the classroom teacher is 
the key person in. a successful physical education program in the 
ysee Appendix 
g/See Appendix 
elementary school, such motivating techniques and testing pro-
.. 
cedures are valuable in a teacher training program. 
Statistical procedure.-- The data of this study are analyzed 
as follows: 
1. The conversion of scores on tests and batteries of 
tests into normalized standard scores known as 
stanines insures comparability and ease in interpre-
tation. 
2. Individual morphological components are determined, 
and a final somatotype assigned. 
3. Neighboring somatotypes are categorized, and various 
descriptive classifications are determined. 
4. The Pearson Product-Moment Coefficient of Correlation 
is used to determine the relationships between factors 
of physical fitness and somatotype classifications. 
5. · The Pearson Product-~oment Coefficient of Correlation 
is used to determine the relationships between the 
batteries of tests of physical fitness among the soma-
totype classifications. 
6. Analysis of variance is used to compare the somatotype 
classifications on factors of age, height, weight and 
performance in the physical fitness tests. 
Summary.-- Two hundred and two students were used as sub-
jects for this investigation. Each student was photographed 
according to a standardized procedure and the photograph was 
used in determining a somatotype rating. The somatotypes were 
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grouped into classifications containing closely related somato-
types. Personal data such as age, height and a weight history 
were obtained. 
each student. 
Physical fitness tests were administered to 
These data were subjected to the proper statis-
tical analysis to obtain information on the variations in the 
morphological characteristics of a college population, an analy-
sis of the degree of physical fitness of each of the subjects 
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in the study, and comparisons were made of the fitness tests 
with the somatotype classifications that were determined. Re-
lationships between physical fitness and body type were obtained 
through correlation. Comparisons of the various groups were 
made through the use of analysis of variance. 
CHAPTER IV 
PRESENTATION AND ANALYSIS OF DATA 
Introduction.-- The major purposes of this study were: 
first, to determine, group and compare the somatotype ratings 
of 202 college women; second, to determine the degree of physi-
cal fitness of the subjects in the study; and third, to compare 
the results of selected physical fitness tests with the female 
somatotype in a college physical education program. 
In presenting the findings of this study, differences be-
tween and among the somatotype groups in personal factors, such 
as age, height and weight, and performance of physical fitness 
tests were first considered; then, relationships between personal 
factors, such as age, height and weight, and perfor.mance of the 
various test items among the somatotype groups were analyzed. 
In the analysis of the physical fitness tests and morpho-
logical variations, the following techniques were utilized to 
determine the likenesses and differences that existed: 
1. Computation of the mean and sigma values for the many 
variables.1f The formula used in the computation of 
. the mean of ungroup ed data was: 
lYI= .EX 
N 
1/Jobn P. Guilford, Fundamental Statistics in Psychology and 
Education, McGraw-Hill Company, New York, 1950, P• 59, 95. 
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The measure of variability was calculated by determin-
ing the standard deviation which was computed from un-
grouped data. The f'ormula used was: 
a :~-·---:~=-2-
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2. Further analysis of' the variables to determine whether 
there were any signif'icant dif'ferences among the somato-
type groups was accomplished through the analysis of' 
variance technique)/ The formulae used were:Y 
n ~ d2 Between variance = --~L-==--~-
k - 1 
Within variance = L x2s 
k (n - l) = 
F test F Between Variance mean Square 
Within Variance mean Square 
The analysis of' variance enabled the writer to test the f'ollow-
ing nulili hypotheses: 
!!The range from .05 to .01 levels of' conf'idence is accepted 
in this investigation as denoting a signif'icant diff'erence among 
the groups. At the .05 level of' conf'idence it may be expected 
that 95 out of 100 times such aifferences as have been noted 
would appear. At the .01 level of confidence it may be expected 
that 99 out of 100 times such differences would appear. 
g/Ibid., PP• 239-240. 
~. There is no significant difference among the somato-
type groups in the factor of age. 
2. There is no significant difference among the somato-
type groups in the factor of height. 
3. There is no significant difference among the somato-
type groups in the factor of weight. 
4. There is no significant difference among the somato-
type groups in the performance of the various physi-
cal fitness tests. 
3. The Pearson-Product Moment method of correlation was 
used to determine the reliability in utilizing the 
somatotyping procedure and adminjstering the physical 
fitness tests by the writer. The above method was also 
used to determine the degree of relationship among the 
many variables within the somatotype groups and within 
the tot~ group. The formula used in obtaining the 
degree of relationship among the variables from un-
grouped scores was:1f 
rxy ~ L xy 
J(L x2)(Ly2) 
The Pearson-Product-Moment method of correlation was used 
to test the null hypothesis that there is no relationship be• 
tween certain personal factors such as age, height and weight 
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and performance of the various physical fitness test items within 
yrbid., p. 1.5s. 
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the total group and within the somatotype classifications. 
4. The transformation of the raw scores into normalized 
s~andard scores known as stanines. This conversion of 
the raw scores insured comparability and simplified 
statistical analysis<! Stanine is the name given to a 
simple, single-digit nine-point scale of standard scores. 
The scale is based upon the assumption that the distri-
bution of the measured trait approximates a normal 
curve. The stanine scale has values from one to nine, . 
with a mean of five and a standard deviation of two. 
The percentage of cases of the total distribution that 
falls into each of the nine classifications is indicated 
below. 
Stanines 1 2 3 4 5 6 7 8 9 
Per Cents .04 .07 .12 .17 .20 .17 .12 .07 .04 
Since stanines are directly comparable when based on 
the same :population, the performances of the students 
involved in this study on any two variables could be 
directly compared once the scores had been converted.1/ 
l. Analysis of Somatoty:pes and Somatotype Groups 
Determination and analysis of somatotypes.-- At the comp1e-
. tion of the identification of the individual somatoty:pes, the 
writer arranged each one in a series, which ranged from high 
ectomorphy to high endomor:phy. Table l presents the 31 soma to-
!/Walter N. Durost, nThe Characteristics, Use and Computation o:f 
Stanines," Test Service Notebook, Number 23, Division o:f Test 
Research and Service, World Book Company, Yonkers-on-Hudson, New 
York, 1959. 
types found among the individuals participating in this study. 
Among ~he group of 31 somatotypes there appeared to be 93 varia-
tions using the half-point variation. The use of the half-
I 
point variation on the 7 point scale permits a greater range of 
selectivity than does the original 7 point scale. A further 
inspection of Table 1 reveals that there is reasonably wide dis-
tribution of somatotypes within the group. The highest rating 
in ectomorphy was six, occurring in only one case, while the 
Table 1. Various Somatotypes Found Among the Two Hundred and 
Two Subjects and the Frequency with Which Each Appears 
Somatotype Frequency Somatotype Frequency 
r1~ ~21 ~lJ ~21 
225 1 524 1 
226 1 532 19 
235 5 533 20 
534 1 
541 6 
325 1 542 22 
334 16 543 5 
335 5 552 3 
343 3 
631 6 
41.5 1 632 8 
424 2 641 4 
433 28 642 5 
434 12 651. 1 
442 10 
443 8 
444 3 721. 1 
451 l 731 2 
732 1 
highest rating in endomorphy was seven, which occurred in four 
cases. Only four subjects were rated five in mesomorphy, and 
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this rating was accompanied by a rating of five or six in endo-
morphy. This indicates a fairly high degree of soft roundness 
in addition to a high degree of muscularity in the individuals 
concerned. The range of assigned ratings shows a low of two to 
a maximum rating of seven in endomorphy, a very low rating of 
one to a high of five in mesomorphy, and a minimum of one to a 
high of six in ectomorphy. Although the data available on soma-
totyping women have been limited up to the present time, it has 
been determined that the one in endomorphy is very rare and a 
five in mesomorphy is also considered a rarity. This would indi-
cate to the reader that the degree of all three variables provide 
a p:epr,esentati ve group of individuals in this study. 
It should also be noted in Table l that the somatotypes 
433, 542 and 533 occurred in the order of highest frequencies and 
each somatotype had the highest rating in the endomorphic compo-
nent. 
Table 2 shows -the means and standard deviations for the 
t t t d th t· . d height three soma o ype componen s an e ra ~o ~n ex, 3/weight , 
which is determined by the height over the cube root of weight 
(when height is in inches and.weight is in pounds). 
Table 2. Means and Standard Deviations of the Ratio Index and 
Somatotype Components 
N=202 
Means 
Standard Ratio Index Endomorphy Mesomorphy Ectomorphy 
Deviations 
~11 ~21 ~ 21 r~J r 21 
M 12.73 4.73 3·59 2.94 
S.D. .61 l.OJ. .51 1.05 
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The mean ~or the ratio index ~or the 202 subjects in this 
study is 12.73. This index varies by .11 greater than the 
index ~ound in the original study o~ 4,000 women and places the 
group slightly higher on the scale for somatotypes of this age 
level.1/ The mean somatotype for college women as indicated 
by Sheldon is 533. In Table 2 it may be noted that the means 
~or the somatotype ratings of this group are, 4.73 for endomor-
phy, 3.59 for mesomorphy and 2.94 ~or ectomorphy. Since the 
data were compiled with ratings used on the half scale, the 
final somatotype may be expressed as 5 32 3.~/ This compares 
closely with the mean somatotype for college women with a 
slightly higher degree of mesomorphy than the average woman. 
For purposes of comparison and additional information a 
schematic diagram represented in Figure l shows the distribution 
of the somatotypes in this particular study. This distribution 
takes on a similar appearance to that of the original study of 
college women. Although the spread is not so extensive, the 
concentration in the left center area may be considered to be 
somevrhat comparable. In spite of limited data available to 
date, it is commonly recognized that mesomorphy occurs less 
frequently among the women while endomorphy is more common among 
the female population. This trend appears to be evident in 
Figure 1. 
Determining reliability of anthroposcopic somatotyping.--
Anthroposcopic somatotyping is the assigning of somatotype 
1/Atlas o~ Men, op. cit., p. 340. 
~Adelaide K. Bullen and Harriet L. Hardy, op. cit., p. 46. 
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Figure l. A Schematic Two-Dimensional Projection Showing the Distri-
bution of Somatotypes of the Two Hundred and Two Cases. 
Note: Each dot represents an individual somatotype found in this 
study. 
ratings to subjects on a 13 point scale (1 to 7 with half rat-
ings). This procedure has been previously explained in Chapter 
III. Briefly, the procedure consists of: (1) the inspection 
of standardized, properly posed photographs; (2) using vital 
measurements of height and weight and determining a ratio index 
by means of a nomograph; (3) finding possible related somatotypes 
on a series of tables; and (4) assigning a final somatotype 
rating to the subject. 
Examiner reliability in assigning somatotype ratings to 
the subjects in this study was determined by comparing the 
ratings of 30 of the subjects assigned by the writer with those 
assigned by a trained expert in somatotyping.l/ The results of 
the comparison were assessed by computing a reliability coeffi-
cient from the independent ratings. The 30 individuals were 
selected from the total group by using a sampling process. A 
table of random numbers was used and the randomness of sampling 
was accomplished through the use of this table.Y 
A comparison of the ratings assigned in anthroposcopic 
somatotyping of the writer and· Paschal and the coefficients of 
correlation between the respective ratings is presented·dj:).,.;:,'llable 
l/Dr. Dorothy Paschal, Constitution Laboratory, Presbyterian 
Hospital, Columbia University, New York City, New York. 
yHelen M. Walker and Joseph Lev, op. cit., pp. 280-281. 
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Table 3· Comparison of Ratings Assigned in Anthroposcopic 
Somatotyping and the Coefficients of Correlation 
Between the Ratings of Garrity and Paschal 
N = 30 
Somatotype Differences in 
Components Ratings r 
-lt -l . 1 
-z 0 +t +l +lt 
(l) (2) (3) (4) (5) ( 6) (.7) (8) (9) 
Endomorphy l 5 19 4 l 0.85 
Mesomorphy 14 13 3 0.83 
Ectomorphy l 8 12 6 3 0.88 
Table 3 reveals that in 19 cases the writer agreed exactly 
with the specialist in rating endomorphy. In five cases the 
writer rated one-half point lower and, in one case, one and one-
half points lower. Four students were rated one-half point 
higher, and one subject was rated a whole point higher by the 
writer than by the specialist. The reliability coefficient 
for the endomorphic component was 0.85. 
In rating the mesomorphic component, the ratings of 13 
subjects of the writer were equal to the ratings of the special-
ist. Fourteen were rated a half point lower and three cases 
were rated a half point higher than the rating of the speci~list. 
The reliability coefficient for the mesomorphic component was 
0.83. 
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The ectomorphic component was given equal value in 12 
cases by the writer and the specialist. Eight cases were rated 
one-half point lower and one case rated a whole point lower than 
the ratings of Paschal. Six cases were rated mne-half point 
higher and three cases were given a rating of a full point 
higher than the specialist. The reliability coefficient for 
the ectomorphic component was 0.88. 
Cureton found reliabilities ranging from 0.70 to 0.93 for 
graduate students in studies completed on male subjects.1f Re-
liability coefficients of about 0.83 for endomorphy and meso-
morphy and 0.92 for ectomorphy were reported in a recent pub-
lication by Tanner.gj The reliability coefficients were con-
sidered adequate in determining the examiner's ability to 
somatotype the human physique. 
Descriptive classifications of somatotypes.-- For the pur-
pose of further analysis, the 31 somatotypes, and the 93 varia-
tions made possible through the use of the half point scale, 
were grouped into coarser classifications. Closely related 
somatotypes were combined yielding various categories. An 
individual is rated according to the three basic components, 
but most physiques are dominated by two. The strongest com-
1/T. K. Cureton, "Body Build as a Framework of Reference for 
Interpreting Physical Fitness and Athletic Performance,n 
Research Quarterly (May, 1941), 12:301-330. 
yJ. M. Tanner, Reliability of Anthropometric Somatot~ping, 11 
American Journal of Physical Anthropology (June, 1954), 12: 
257-65. 
9J. 
ponent is named and the second component is expressed as a 
descriptive adjective. For example, a person rated 632 would 
be classified as a mesomorphic endomorph, a 362 would be rated 
as an endomorphic mesomorph and a 236 would be recognized as a 
mesomorphic ectomorph. A person with closely rated components 
such as 443 is classified as a balanced somatotype. The combi-
nations of components of various strengths resulted in the fol-
lowing descriptbre classifications from the total sample: 
1. Group one: Strong endomorph. This group includes all 
those physiques in which the endomorphic component is 
dominant •. The mesomorphic and ectomorphic components 
are. equal. Twenty-two subjects are in this group. 
2. Group two: Moderate endomorph. This group is made up 
of those physiques in which the endomorphic component 
is one point above the mesomorphic and ectomorphic 
components which are equal. Twenty-nine subjects are 
in this group. 
3. Group three: Mesomorphic endomorph. This group in-
cludes all those physiques in which the endomorphic 
component is dominant, but in which the mesomorphic 
component is evident to a greater degree than ecto-
morphy. Seventy-eight subjects are in this group. 
4. Group four: Mesomorph-endomorph. Thi~ group is com-
posed of those physiques in which mesomorphy and endo-
morphy are equal in value and the ectomorphic compon-
ent is low. Fourteen subjects are in the group. 
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5. Group five: Ectomorph-endomorph. This group includes 
all those physiques in which the components of endo-
morphy and ectomorphy are equal. Five subjects are in 
this group. 
6. Group six: Moderate mesomorph. Only two cases fell 
into this classification. It includes those physiques 
in which mesomorphy is the dominant component and endo-
morphy and ectomorphy are equiD.. 
7. Group seven: Strong ectomorph. This group includes 
all those physiques in which the ectomorphic component 
is dominant and the mesomorphic and endomorphic compon- · 
ents are equal. Seven subjects are in this group. 
8. Group eight: Moderate ectomorph. This group is made 
up of those physiques in which the ectomorphic compon-
ent is one point above the mesomorphic and endomorp~ic 
components which are equal. Fifteen subjects are in 
this group. 
9. Group nine: Mesomorphic ectomorph. This group in-
cludes all those physiques in which the ectomorphic 
component is dominant, but in which the mesomorphic 
component is evident to a greater degree than endomor-
phy. Six subjects are in this group. 
10. Group ten: Balanced. This group is made up of those 
physiques in which no one component was dominant 
enough to distinguish the physique. Twenty-four sub-
jects are in this group. 
It may be observed in Table 4 that the grouping of the in-
dividual somatotypes into various descriptive classifications 
has resulted in ten distinct groups. The incidence within each 
group varies :from 78 in the mesomorphic endomorph group to two 
cases in the moderate mesomorph classification. Although the 
two cases are not significant in contributing to :further analy-
sis, they are significant in that they are evident within this 
population. It may be noted that there are strong endomorphs 
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and strong ectomorphs, yet, no strong mesomorphs were among the 
subjects. The endomorphic component appears much more frequently 
than either the mesomorphic or the ectomorphic component. 
Table 4. Frequency of Cases and Percentage Distribution Within 
Descriptive Classifications o:f Somatotypes 
N = 202 
Descriptive 
Classification Frequency Per cent 
{ll ~2~ L2~ 
l. Strong Endomorph 22 l0.89 
2. Moderate Endomorph 29 l4.36 
3· Mesomorphic Endomorph 78 38.6l 
4· Mesomorph-Endomorph l4 06.93 5. Ectomorph-Endomorph 5 02.48 
6. Moderate Mesomorph 2 00.99 
7. Strong Ectomorph 7 03.47 
8. Moderate Ectomorph l5 07.42 
g. Mesomorphic Ectomorph 6 02.97 
lO. Balanced ~ ll.88 
Total 202 lOO.OO 
Differences among the somatotype groups in somatotype 
components and ratio index.-- A study o:f Table 5 indicates the 
similarities and di~~erences among the ten somatotype groups 
~or the ratio index. The mesomorphic ectomorphs and the strong 
ectomorphs had the highest means ~or the ratio index with 13.75 
and 13.74 respectively. The greatest variability among the 
groups was the mesomorphic endomorphs, with a standard devia-
tion o~ .44 and the moderate ectomorphs showed similarity with 
a standard deviation o~ .08. The ~inal mean score ~or the ratio 
index o~ the entire group was 12 .. 73. This compares with the 
ratio index o~ 12.84 for the 4,000 women participating in the 
original study by Sheldon. 
Table 5. Means. and Standard Deviations of the Somatotype 
Groups for the Ratio Index 
N = 202 
Somatotype Groups No .. Ratio Index 
M S.D. (1) (2) (3) ( 4) 
Strong Endomorph 22 12.69 .15 
Moderate Endomorph 29 13.02 .14 
Mesomorphic Endomorph 78 12.16 
-44 
Mesomorph-Endomorph 14 12.66 .24 
Ectomorph-Endomorph 5 13.42 .12 
Moderate Mesomorph 2 13.22 .04 
Strong Ectomorph 7 13.74 .19 
Moderate Ectomorph 15 13.49 .08 
Mesomorphic Ectomorph 6 13.75 .20 
Balanced 24 13.11 .16 
Total 202 12o73 .6]. 
Table 6 presents the means and standard deviations of the 
somatotype groups. with relation to the three morphological com-
ponents. The mesomorphic endomorph group showed the highest 
mean for endomorphy, 5.60, and the mesomorphic ectomorph group 
revealed the least amount of en domorphy with a mean of 2.41. 
Th e mesomorphic endomorphs appeared to have t h e greatest varia-
bility with a standard deviation of .57 and the moderate endo-
morphs were the most homogeneous of the group with a standard 
deviation of .24. 
It is evident from Table 6 that t h e r atings for the meso-
morphic component did not vary greatly. The mesomorph-endomorphs 
obtained a mean of 4.29 and the ectomorph-endomorphs r a ted a low 
of 2.20 for the mean scores. The strong ectomorphs revealed 
greater variability in mesomorphy with a standard devia tion of 
.56, while the strong endomorphs appeared to be more consistent 
in this component vli th a standard deviati on of .19. 
Table 6. ~ eans and St andard Deviations of the Somatotype 
Groups for the Three }1orphologi cal Components 
Somatotype Groups Endomorphy I~~'iesomorphy Ectomorphy 
M S .D. IVI S.D. N S.D. 
(ll (2) (3) ( 4) (5) (6) =rn= 
Strong Endomorph 5.27 .25 3.41 .19 3.20 .29 
Moderate Endomorph 4.31 .24 3.36 .25 2.93 .43 
l1~esomorphic Endomorph 5.60 .57 ).80 .39 2.01 .46 
Mesomorph-Endomorph 4.57 .26 4.29 .53 2.25 .31 
Ectomorph-Endomorph 4.20 .51 2.20 .40 4.20 .25 
Ivioderate r-lesomorph 3.25 .25 4.00 .oo 3.50 .oo 
Strong Ectomorph 2.93 .50 2.93 .56 5.14 .35 
~ oderate Ectomorph 3.27 .25 3.33 .24 4.30 .31 
Mesomorphic Ectomorph 2.41 .53 3.17 .24 5.00 .29 
Balanced 4.25 .29 3.71 .29 3.81 .48 
Total Group 4.73 1.01 3.59 • 51 2.94 1.05 
··-··---
The strong ectomorphs obtained the highest mean in ecto-
morphy, tha t of 5.14 and the mesomorphic endomorphs obtained 
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the lowest mean for this third component, that of 2.01. Both 
the mesomorphic endomorphs and balanced group appeared to re-
veal the greatest variability in ectomorphy with standard devia-
tions of .46 and .48 respectively. The ectomorph-endomorphs 
showed less variability with a standard deviation of .25. 
Differences among the somatotype groups in age.-- The age, 
for purposes of statistical computation, is reported in months. 
Table 7 shows the differences among the groups in age. The 
Table 7. Means and Standard Deviations of the Somatotype 
Groups in age 
Somatotype Groups 
(1) 
Strong Endomorph 
Moderate Endomorph 
Mesomorphic Endomorph 
Mesomorph-Endomorph 
Ectomorph-Endomorph 
Moderate Mesomorph 
Strong Ectomorph 
Moderate Ectomorph 
Mesomorphic Ectomorph . 
Balanced 
Tota.J_ Group 
N = 202 
Mean 
(2) 
227.59 
224.79 
224.97 
230o.2l 
218.40 
255.50 
223.73 
223.73 
222.67 
228.71 
226.03 
~/Age is reported in months 
Age~/ 
Standard Deviation 
(3) 
14.66 
8.24 
12.17 
13.54 
10.07 
26.50 
10.99 
10.43 
8.54 
10.55 
12.39 
range of ages among the groups was 76 months or six years and 
four months. The mesomorph-endomorphs had the highest mean of 
230.21 or 19 years and 2 months. The ectomorph-endomorphs had 
the lowest mean of 218.40 or 18 years and 2 months. The strong 
endomorphs had the greatest spread of ages while the moderate 
9'7 
endomorphs appeared to have a more consistent distribution of 
ages. The mean age for the entire group was. 226.03 or 18 years 
and 10 months with a standard deviation of 12.39. 
Differences among the somatotype groups in height.-- The 
height of the subjects in the study has been expressed in in-
ches. The range of heights for the entire group was 11.2 
inches. Table 8 indicates the strong ectomorphs had the highest 
Table 8. Means and Standard Deviations of the Somatotype 
Groups in Height 
Somatotype Groups 
(1) 
Strong Endomorph 
Moderate Endomorph 
Mesomorphic Endomorph 
Mesomorph-Endomorph 
Ectomorph-Endomorph 
Moderate Mesomorph 
Strong Ectomorph 
Moderate Ectomorph 
Mesomorphic Ectomorph 
Balanced 
Total Group 
N = 202 
Mean 
(2) 
65.15 
63-53 
63.35 
64.46 
65.96 
64.30 
66.49 
65.53 
66.07 
66.43 
64.44 
~Height is reported in inches 
Height§} 
Standard Deviation 
(3) 
1.56 
1.26 
2.28 
2.94 
1.89 
6.00 
1.97 
1.47 
2.46 
1.60 
2.33 
mean for height, that of 66.07 while the mesomorphic endomorphs 
had the lowest mean for height, 63.35. The mesomorph-endomorphs 
had the greatest variability in this factor with a standard de-
viation of 2.94. The moderate endomorphs revealed a more con-
sistent distribution of scores in height with a standard devia-
tion of 1.26. The mean height for the entire group was 64.44 
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or slightly over five feet four inches, with a standard devia-
tion of. 2.33 
Differences among the somatot:ype:,:groups in weight.-- The 
range of weight for the total population w~s 137 pounds. Table 
9 shows that the mesomorphic endomorphs had the highest mean 
weight, 138.67, and the mesomorphic ectomorphs had the lowest 
Table 9. Means and Standard Deviations of the Somatotype 
Groups in Weight 
Somatotype Groups 
(1) 
Strong Endomorph 
Moderate Endomorph 
Mesomorphic Endomorph 
Mesomorph-Endomorph 
Ectomorph-Endomorph 
Moderate Mesomorph 
Strong Ectomorph 
Moderate Ectomorph 
Mesomorphic Ectomorph 
:Balanced 
Total. Group 
i/Weight is reported in pounds 
N = 202 
Mean 
(2} 
132.09 
114.69 
138.67 
132.79 
ll4.60 
115.00 
113.00 
ll3.20 
109.17 
128.21 
128.37 
Weight§:/ 
Standard Deviation 
(3) 
10.83 
8.01 
23.60 
24.60 
16.01 
2.00 . 
14.87 
9.11 
12.92 
9.35 
20.69 
mean weight, 109.17. The mesomorph-endomorphs proved to be 
the most heterogeneous of the somatotype groups with a standard 
deviation of 24.60. The moderate endomorphs appeared to have 
the least amount of variability with a standard deviation of 
8.01. The mean weight for the total group was 128.37, with a 
standard deviation of 20.69. 
Table 10 shows the results of the analysis of variance 
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among the somatotype groups. This table reveals that with 8 
and 191 degrees of freedom, a difference significant at the • 
.01 level of confidence existed among the groups in height and 
weight. This significant difference in the factors of height 
and weight among the somatotype groups could be attributed to 
height 
the use of the ratio index ( 3 / weight ) necessary in deter-
mining individual somatotypes and classifying the somatotype 
groups. Differences among the groups in age were non-signifi-
cant. An F that is less than unity is always non-significant. 
Table 10. Analysis of Variance of the Somatotype Groups in 
the Factors of Age, Height and Weight 
Factors Total Between Between Within Within F, a, 
Variance Variance Variance Variance Variance 19l 
Mean Mean 
~l~ ~2l ~2~ 
Sguare 
~~J ~21 
Sguare 
~61 ~7~ 
.Age 2785.10 l02.68 12.84 2682.42 14.04 .91 
Height l0966.66 2974.88 371.86 799l.78 41.84 8.89** 
Weight 8606.80 2253.79 281 .. 72 6353.0l 33.26 8.47** 
** - Significant at .01 level of confidence 
2.. Analysis of Kraus-Weber Test Data 
Comparisons of performance on the Kraus-Weber Test.-- The 
Kraus-Weber Test was administered to the entire group of 202 
students who participated in the study. The administration of 
the test has been explained in Chapter III. For purposes of 
review, there are six test items identified as: (1) a test of 
the Abdominals plus the Psoas muscles; (2) a test of the Abdom-
inals minus the Psoas muscles; (3) a test of the Psoas and Lower 
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Abdominal muscles; (4) a test of the Upper Back muscles; (5) a 
test of the Lower Back muscles; and ( 6) a test o:f. the Back and 
Hamstring muscles. The first five items are considered by Kraus 
and Weber to be strength tests of the muscle groups mentioned. 
The last test is considered to measure flexibility. 
In scoring the Test, a value of one to ten was assigned 
depending upon the degree of performance of the test item. How-
ever, a test item was credited as passed only if the performer 
was assigned a value of ten for executing the test item accord-
ing to the standards established by the authors. The values of 
one to nine merely indicated the degree of performance determined 
by the tester. According to the authors of the Test, failure 
on any item may be interpreted as a Test failure. 
Table ll shows the means and standard deviations and the 
per cent of failures in the Xraus-Weber Test. Test 2, the test 
of the abdominals minus ·the psoas, had the lowest mean score of 
9.20; and test 5, the test of the lower back, had no failures. 
The highest percentage of failures was evident in test 6, the 
back and hamstring muscles, with 17.82 per cent of the students 
failing the test item. 
lOJ. 
Table ll. Means, Standard Deviations and Per Cent o£ Failures 
o£ the Test Items o£ the Kraus-Weber Test 
N = 202 
Test Items Mean Standard Per Cent o£ 
Deviation Failures 
(l) (2) (3) ( 4) 
Abdominals Plus Psoas 9.76 1.42 2.97 
Abdominals Minus Psoas 9.20 2.49 9.90 
Psoas 9.84 .82 4.46 
Upper Back 9.98 .. 22 .99 
Lower Back 10.00 
Back and Hamstring 9.29 1.89 17.82 
For purposes o£ £urther compari~on o£ the £ailures o£ the 
items o£ the Kraus-Weber Test, Table 12 presents a percentage 
distribution of failures as recommended by the originators of 
the test.1f The per cent of test failures was determined by 
dividing the total number of test failures by the total number 
in the sample and then multiplying the product by 100. The 
incidence o£ failure percentage was determined by adding the 
number of flexibility, abdominal, psoas, and back £ailures, and 
then dividing this sum by the total number tested. The per cent 
of flexibility failures was calculated by dividing the total 
number of flexibility failures by the total number of tests 
administered. The per cent o£ weakness failures was found by 
adding the failures in tests one, two, three, four and five 
and dividing by the total number tested. 
1/H. Kraus and R. Hirschland, op. cit., pp. 178-188. 
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Table 12. Compar~son of Failures in the Kraus-Weber Test 
N = 202 
Per Cent Per Cent Per Cent Per Cent Incidence 
Incidence of Test Flexibility Weakness Failures 
Failures Failures Failures 
{1~ ~2~ ~2~ ~4~ 
36.1 28.7 17 .. 8 18.3 
In studying Table 12 it may be observed that there was 
36 .. 1 per cent of multiple failures among the 202 subjects. The 
test data revealed that six students failed a combination of 
two of the tests and two students failed a combination of three 
of the tests. The per cent of weakness failures (abdominals, 
psoas, and back muscles) was 18.3 per cent and slightly higher 
than the flexibility failures which resulted in a failure of 
17.8 per cent. In comparing the per cent of failures with 
recent studies completed with elementary school children as 
subjects, the failures among the group within this study are 
lower. l/' Y' 2.1 
Differences among the somatotype groups in the performance 
of the Kraus-Weber Test.-- Table 13 presents the per cent of 
failures for the performance of the Kraus-Weber Test for each 
of the ten somatotype classifications. The Moderate Mesomorphs, 
1/Ibid., p. 317. 
2/M. Phillips, C. Bookwalter, C. Denmen, J. McAuley, H. Sherwin, 
D. Summers, and H. Yeakel, op. cit., PP• 314-323. 
2/G. Kirchner and D. Glines, op. cit., pp. 16-25. 
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with only two students in the group, had no failures. The 
Ectomorph-Endomorphs had the highest percentage of failures, 
that of 80.0 per cent with four out of the five subjects in this 
group failing the Test. In contrast, the Mesomorphic Ectomorphs 
and the Balanced group showed a considerably lower percentage 
of failures, that of 16.7 per cent. This table also shows that 
the Strong Ectomorphs had a considerably higher percentage of 
' 
students failing the test than the Strong Endomorphs. It would 
appear that the ectomorphic component is a contributing factor 
to poor performance in this Test. However, available evidence 
fails to provide substantial proof that structural variations 
do have an influence on the performance of the test items in the 
Kraus-,'/eber Test. 
Table 13. Number of Failures and Per Cent of Failures Within 
Each Somatotype Group 
N = 202 
Somatotype No. Number of Per Cent of 
Groups Failures Failures 
~11 ~2~ ~2J ~~J 
Strong Endomorph 22 4 18.2 
Moderate Endomorph 29 9 31.0 
Mesomorphic Endomorph 78 23 29.5 
Mesomorph-Endomorph 14 4 28.6 
Ectomorph-Endomorph 5 4 80.0 
Moderate Mesomorph 2 0 00.0 
Strong Ectomorph 7 4 57.1 
Moderate Ectomorph 15 5 33.3 
Mesomorphic Ectomorph 6 1 16.7 
Balanced 24 4 16.7 
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Reliability of the examiner :for the Kraus-\v eb er Test.--
Examiner reliability :for the Kraus-Weber Test was established 
by using the reliability coefficient obtained in the test-
retest procedure. Two successive administrations of the test 
were given to twenty subjects within a one week period. In a 
preliminary review of the data, it was evident that there was 
perfect agreement between the :first and second test in the ab-
dominal plus the psoas test, the psoas plus the lower abdominal 
test~ the upper back test, and the lower back test. The same 
students who :failed the :first administration o:f the abdominals 
minus the psoas test and the back and hamstring test also 
:failed the second test. The reliability coefficients obtained 
by giving each test a value o:f from one to ten as recommended 
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by the authors, resulted in .91 :for the A-test an~ .98 for the 
Back and Hamstring test. The reliability coefficients were con-
sidered acceptable to establish the examiner's ability to admin-
ister the tests. 
Since the results of the Kraus-Weber Test indicate little 
variation in the performance of the subjects, and does not easily 
discriminate the performance among ~he somatotype groups, the 
writer is limiting further analysis almost entirely to the 
United States Naval Reserve Test and the Scott Phu.~~£al Fitness 
Test .• 
3. .Analysis of the United States Naval Reserve Physical 
Fitness Test and the Scott Physical Fitness Test 
Performance of the total group on the United States Naval 
Reserve Pnysical Fitness Test~-- The raw scores 1/for the physi-
cal fitness performance of each student on each test item of the 
U.S.N.R. P~sical Fitness Test were recorded in a frequency dis-
tribution table, and the mean and sigma values were computed. 
These findings are shown in Table 14. 
Table 14. Range of Raw Scores, Means, and Standard Deviations 
for Performance Variables in the United States Naval 
Reserve Physical Fitness Test 
N = 202 
-v 
Test Items Range of Unit of Mean Standard 
Scores Measurements Deviation 
(l) (2) (3) (4) (5) 
Floor Dips 0 - 28 number 9.06 6.80 Straddle Pull-Ups 0- 37 ·number 20.86 8.41 
Full Squats 3 - 109 number 41.52 19.57 
Sit-Ups 0- 55 number 17 .. 38 9.06 
In the U.S.N.R. Physical Fitness Test, 24 students were 
unable to perform the Floor Dips., Six subjects were unable to 
perform the Sit-Ups successfully, and one was unable to lift 
her own weight of one hundre~- six pounds in performing the 
Straddle Pull-Up test. Scott and French suggest gj that a test 
should involve only the person being tested. This appeared to 
be evident as the testing of the S~raddle Pull-Ups revealed that 
the results were effected by the strength of the partner and the 
stance assumed by the partner. ·The writer checked the initial 
ysee Appendix 
gjM. Gladys Scott and Esther French, op. cit., p. 31 
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position of each performer and assistant in advance of the stu-
dent's perform±ng the test, but felt that a gym bar would add 
to the objectivity of the results in this test. 
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Performance of the total group on the Scott P8ysical Fit-
ness Test.-- The raw scores 1f .for physical fitness performance 
on each test item of the Scott Physical Fitness Test were re-
corded in a frequency distribution table, and the mean and sigma 
values were computed. These findings are shown fun Table 15. 
Table 15. Range of Raw Scores, Means and Standard Deviations 
for Performance Variables in the Scott Physical 
Fitness Test 
N = 202 
Test Items Range of Unit of lVIean Standard 
Scores Measurements Deviation 
(l) (2) (3) (4) (5) 
Push-Ups 0- 39 number 10.15 7.14 
Sit-Ups 0 - 45 number 20.24 7.22 
Bounce 10 - 300 number 120.80 55.50 
Chair Stepping 34- 170 number 95.83 30.28 
Obstacle Race 30.8 - 19.6 seconds 24.84 2.30 
In the Scott Physical Fitness Test, 12 of the 202 subjects 
were unable to perform a single Push-Up, and two of the subjects 
were unable to score in the Sit-Ups. This compares with 20 sub-
jects unable to perform the second test of the Kraus-Weber test 
in which the initial position of the subject is very much the 
same. 
1/See Appendix 
Per~ormance o~ the somatotype groups on the United States 
Naval Reserve Physical Fitness Test.-- Table 16 illustrates the 
di~~erences among the somatotype groups in the per~ormance of 
the test items of the United States Naval Reserve Physical Fit-
ness Test. In the Straddle Pull-Ups, the Strong Ectomorphs ob-
tained the highest mean score o~ 24.14,_ and the Mesomorph-Endo-
morphs obtained the lowest mean score o~ 18.79. The Mesomorphic 
Ectomorphs, with a standard deviation of 4-74, were the most 
homogeneous and the Moderate Endomorph and Moderate Ectomorphs 
had the greatest spread o~ scores with standard deviations o~ 
9.25 and 9.45 respectively. 
In performing the Floor Dips, the Mesomorphic Ectomorphs 
had a mean score o~ 12.17, and the Ectomorph-Endomorphs earned 
a mean score o~ 6.00. The Strong Endomorphs, with a standard 
deviation of 4.32 and the Ectomorph-Endomorphs, with a standard 
deviation o~ 4.77, were the most consistant o~ the groups. The 
Mesomorphic Endomorphs showed the greatest amount of spread in 
the scores with a standard deviation o~ 7.67. 
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Table 16. Means and Standard Deviations of Test Items in the United States Naval 
Reserve Physical Fitness Test For the Somatotype Groups 
Somatotype Groups No. Test Items 
Straddle Floor Dips Full Squats Sit-Ups 
Pull-Ups 
M S.D. M S.D. M S.D. 1Y1 S.D. 
~11 ~21 C~J ~ 4~ ~21 ~ 6 ~ ~71 r8~ ~~1 ~10~ 
Strong Endomorph 22 20.36 7.30 7.14 4.32 38.05 16.97 15.59 6.42 
Moderate Endomorph 29 20.79 9.25 8.14 6.89 40.90 15.20 16.83 8.47 
Mesomorphic Endomorph 78 19.99 8.47 10.31 7.67 43.55 23.14 16.78 7.26 
Mesomorph-Endomorph 14 18.79• 7.22 8.79 5.62 36.71 13.98 20.29 11.73 
Ectomorph-Endomorph 5 19.20 8.57 6.oo· 4.77 33 .. 80• 17.23 9.6o·~ 5 .o8 
Moderate Mesomorph 2 25.00 o.oo 10.00 5.00 51.50 18.50 5.00 5.00 
Strong Ectomorph 7 ·24.14 8.27 7.29 5.99 37.71 18.64 19.57 3.99 
Moderate Ectomorph 15 21.13 9.45 8.00 6.56 44.80 16.86 20.93 14.95 
Mesomorphic Ectomorph 6 22.17 4.74 12.17 6.20 42.00 15.45 25.17 13.13 
Balanced 24 23.96 7.89 8.71 6.01 41.38 18.04 17.79 7.76 
Total 202 20.86 8.41 9.06 6.80 41.52 19.57 17.38 9.06 
The results of the performance of Full Squats are evident 
in examining Table 16. The Moderate Ectomorphs obtained the 
highest mean score of 44.80, and the Ectomorph-End-omorphs o b-
tained the lowest mean score of 33.80. The Mesomorph-Endomorphs 
showed consistency in this test with a standard deviation of 
13.98, and the Mesomorphic Endomorphs obtained the greatest 
spread in test scores with a standard deviation of 23.14. 
In the Sit-Up test the Mesomorphic Ectomprphs obtained the 
highest mean score with 25.17, and, in contrast, the Ectomorph-
Endomorphs obtained the lowest mean score of 9.60. In comparing 
the variability of the groups in performing the Sit-Ups, the 
l\1oderate Ectomorphs were the most inconsistent with a standard 
deviation of 14.95 and the Strong Ectomorphs showed the greatest 
consistency with a standard deviation of 3.99. 
Analysis of variance was used to test the significance of 
the difference in the means obtained by each somatotype group in 
each test item of the United States Naval Reserve Physical Fit-
ness Test. A study of Table 17 reveals that, with 8 and 191 de-
grees of freedom, a difference among the groups in the Sit-Up 
test, although present, was too low to be signific~t. The dif-
ferences among the. groups in the Straddle Pull-Up test, the Floor 
Dip test, and the Full Squat test were non-significant. 
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Table 17. Analysis of Variance of the Somatotype Groups ~ the 
Four Items of the United States Naval Reserve Physi-
cal Fitness Test · 
N = 200 
Factors Total Between Between Within Within F, 8, 
Variance Variance Variance Variance Variance 191 
Mean Mean 
Square Square 
(1) (2) (3) (4) . (5) (6) (7) 
Straddle 
Pull-Ups 1424.62 
Push-Ups 928.64 
Full Squats 7645.47 
Sit~Ups 1620.80 
45.57 
. 36.26 
148.26 
111.58 
1379.05 
892.38 
7497.21 
1509.22 
7.22 
4.67 
39.25 
7.90 
-79 
.97 
.47 
1.77 
Performance of the somatotype groups on the Scott P~ysical 
Fitness Test.-- The results of the performance of the somatotype 
groups on the Scott Physical Fitness test are evident ~ Table 
18. In the Push-Up test, the Mesomorphic Ectomorphs obtained 
lll 
the highest mean score of 12.00 and the Ectomorph-Endomorphs . 
obt~ed the lowest mean score of 5.40. The Ectomorph-Endomorphs, 
with a standard Deviation of 3.38 were the most homogeneous and 
the Mesomorph-Endomorphs had the greatest spread of scores with 
a standard deviation of 8.53. 
In performing the Sit-Ups, the Mesomorphic Ectomorphs had 
a mean score of 25.17 and the Ectomorph-Endomorphs earned a mean 
score of 12.40. The Strong Ectomorphs, w.Lth a standard deviation 
of 4.30 were the most homogeneous of the groups. The Mesomorphic 
Ectomorphs showed the greatest amount of spread in the scores 
with a standard deviation of 9.79. 
Table is. Means and Standard Deviations of Test Items in the Scott Physical Fitness 
Test For the Somatotype Groups . . 
Somatotype 
Groups No. Test Items 
Push-Ups Sit-Ups Bounce Chair Obstacle 
Stepping Race 
M S.D. M S.D. M S.D. M S.D. M S.D. 
(1) (2) (3) ( 4) (5) ( 6) (7) (8) (9) (10) (11) (12) 
Strong 
Endomorph 22 8e05 5.00 18.27 5.20 104.91 50.74 94.05 27.01 25.17 2.18 
Moderate 
Endomorph 29 9.69 7.32 23.31 5-84 120.07 48.38 100.31 28.19 24.46 2.05 
Mesomorphic 
Endomorph 78 11.46 7.80 19.54 7.10 120.47 54.57 92.90 31.18 25.17 2.28 
Mesomorph-
Endomorph 14 10.86 8.53 20.50 7.27 134.00 51. 23"'. lll. 86 20.45 24.07 2.62 
Ectomorph-
Endomorph 5 5.40 3.38 12.40' 6.34 87 .oo·,. 28.87 77 .60· 15.46 26.74• 2.03 
Moderate 
Mesomorph 2 9.00 '1.00 13.50 2.50 107.50 7.50 91.00 9.00 25.50 4.50 
Strong 
Ectomorph 7 8.14 5.74 21.43 4.30 109.57 43.07 109.29 44.58 23.57 1.64 
Moderate 
Ectomorph 15 8.67 5-59 21.33 8.80 114.80 44.81 81.53 29.59 24.61 1.93 
Mesomorphic 
77.91 108.50 Ectomorph 6 ;12.00 7.23 . 25.17 9.79 131.83 14.58 '23.27 1.22 
Balanced 24 10.13 6.09 20.38 7.16 142.04 70.04 98.29 30.72 24.80 2.32 
Total 202 10.15 7.14 20.24 7.22 120.80 55.50 95.83 30.28 24.84 2.30 
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The results of the performance of the Bounce test are evi-
dent in examining Table 18. The Balanced group obtained the 
highest mean score of 142.04, and the Ectomorph-Endomorphs 
obtained the lowest mean score of 87.00. The Ectomorph-Endomorphs 
were the most homogeneous in this test with a standard deviation 
of 28.87 and the Mesomorphic Ectomorphs obtained the greatest 
spread in test scores with a standard deviation of 77.91. 
In the Ohair Stepping test, the Mesomorp~Endomorphs obtained 
the highest mean score with 111.86 and, in contrast, the Ectomorph-
Endomorphs obtained the lowest mean score of 77.60. In comparing 
the variability of the groups in performing the Ohair Stepping 
test, the Strong Ectomorphs were the most heterogeneous with a 
standard deviation of 44.58 and the Mesomorphic Ectomorphs showed 
the greatest consistency with a standard deviation of 1~.58. 
In examining the results of the Obstacle .Race, the lowest 
mean score is considered to be evidence of the best performance 
since the event is timed for individuals traveling over an area 
in the shortest amount of time.11 The best mean score was ob-
tained by the Mesomorphic Ectomorphs with 23.27. The poorest 
mean score was obtained by the Ectomorph-Endomorphs with a mean 
of 26.74. The most heterogeneous group were the Mesomorph-Endo-
morphs with a standard deviation of 2.~2. The Mesomorphic 
Ectomorphs showed the greatest consistency with a standard 
deviation of 1.22. 
Analysis of variance was used to test the significance of 
1/See Figure 5 in Appendix. 
the difference in the means obtained by each somatotype group 
in each test item o:f the Scott Physical Fitness Test. Table 19 
shows the results o:f the analysis o:f variance among the somato-
type groups. A study o:f Table 19 reveals that with 8 and 191 
degrees o:f :freedom, a difference significant at the .05 level 
of confidence existed among the groups in the Sit-Up test. Al-
though F-test results, as shown in the table, resulted in differ-
ences in the Push-Up test, the Bounce test, the Chair Stepping 
test and the Obstacle Race test, these differences were not great 
enough to be significant. 
Table 19. Analysis of Variance o:f the Somatotype Groups in the 
Five Items o:f the Scott Physical Fitness Test 
N = 200 
Factors Total Between· Between Within Within F, 8, 
Variance Variance Variance Variance Variance 191 
.Mean Mean 
Square Square 
~11 ~21 ~21 r~J ~2~ r 2~ ~1J 
Push-Ups 1029.76 43.93 5.49 985.83 5.16 1.06 
Sit-Ups 1043.44 87.83 10.98 955.61 5.00 2.20* 
Bounce 62169.62 2670.92 333.87 59498.70 311.51 1.07 
Chair 
Stepping 18496.31 1202.22 150.28 17294.09 90.54 1.66 
Obstac1e 
Race 10278.48 683.67 85.46 9594.81 50.23 1.70 
* - Significant at .05 level of confidence 
In making additional comparisons o:f the performance of the 
somatotype groups on the single test items, it should be noted 
that the Mesomorphic Ectomorphs obtained the highest means in 
the Floor Dip test in the United States Naval Reserve Test and, 
114 
in addition, obtained the highest mean in the Push-Up test in 
the Scott Physical Fitness Test. The Ectomorph~Endomorphs ob-
tained the lowest means on the above tests. 
In the performance of the Sit-Up test in both batteries 
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used in the study, the Mesomorphic Ectomorphs·obtained the highest 
mean scores and the Ectomorph-Endomorphs obtained the lowest mean 
scores. 
Further study reveals that the Strong Endomorphs and the 
Ectomorph-Endomorphs were consistently low on the performance of 
both tests. The Ectomorph-Endomorphs obtained the lowest means 
on all of the tests other than the Straddle Pull-Ups. On this 
test they were next to the lowest mean in performance. 
The Mesomorphic-Ectomorphs were consistently high in the 
performance of the tests, having obtained the highest mean scores 
in five of the test items. 
Relationships between the test items of physical fitness 
and factors, such as _age, height and weight.-- The Pearson 
Product-Moment Coefficient of Correlation was used to determine 
relationships existing between personal factors, such as age, 
height and weight and test factors as measured by the Kraus-Weber 
Test, the United States Naval Reserve Test and the.Scott Physical 
Fitness Test. Table 20 shows the relationships that exist be-
tween these factors. 
A study of Table 20 reveals a positive correlation that is 
low but significant at the .01 level of confidence between the 
Bounce (Scott) test and Age. 
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Table 20 shows negative correlations that are low but signi£-
icant at the .01 level of confidence between: 
Straddle Pull-Ups (U.S.N.R.) and Weight 
Floor Dips (u.s.N.R.) and Height 
Full Squats (U.S.N.R • .) and Height 
Sit-Ups (U.S.N.R.) and· Weight -
Push-Ups (Scott) and Height 
Push-Ups (Scott) and Weight 
Sit-Ups (Scott) and Weight 
Obstacle-Race (Scott) and Weight 
Table 20. Coefficients o:f Correlation Between Physical Fitness 
Test Items andPersonal Factors Such as Age, Height 
and Weight 
Physical 
Fitness 
Tests 
(l) 
Test 
Items 
(2) 
A+ 
N = 202 
Age 
(3) 
Kraus- A-
0.10 
0.07 
0.11 
0.11 Q.Q6_ 
Weber P 
Test UB 
--~---
u.s.N.R. 
Test 
BH 
Straddle 
Pull-Ups o.o:; 
Floor Dips -0.04 
Full Squats 0.02 
______ §ij!-'QP!! __ _..-Q.Q7 __ 
Scott 
Test 
Push-Ups -0.10 
Sit-Ups -0.07 
Bounce . 0.19** 
Chair 
Height 
(4) 
-0.12 
-0.03 
-0.12 
-0.04 
-0.07 
----
-0.01 
-0.27** 
-0.19** 
-0.08 
-0.32** 
-0.12 
0.01 
Stepping -0.08 -0.01 
Obstacle Race-0.17* -0.15* 
**-Significant at-.Ol level. o:f confidence y 
* - Significant at .05 J..evel of confidence :li/ 
Weight 
(5) 
-0.09 
-0.05 
0.06 
0.06 
-0.08 
-----
-0.22** 
-0.17* 
-0.17* 
=0.!.12*~ 
-0.22** 
-0.23** 
-0.04 
-0.15* 
-0.33** 
~' Bf At the .Ol level of confidence, it may be expected that 
only once in 100 times would an r as large as the one 
noted occur by chance if the true relationship were zero. 
At the .05 level of confidence it may be expected that 
only 5 in 100 times would an r as large as the one noted 
occur by chance if the true relationship were zero. 
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Table 20 shows negative correlations that are low but signi£-
icant at the .05 level o£ con£idence between: 
Floor Dips U.S.N.R.) and Weight 
Squats (U.S.N.R.) and Weight 
Chair Stepping (Scott) and Weight 
Obstacle Race (Scott) and Age 
Obstacle Race (Scott) and Height 
There is evidence that many negative relationships exist 
between the per£or.mance o£ the various test items and the personal 
:factors o£ age, height and weight. There appear to be no signi£i-
cant relationships between the above personal £actors and perform-
ance o£ the Kraus-Weber Test. Weight appears to be a £actor in 
poor per£or.mance o£ each o£ the test items o£ the U.S.N.R. Test 
and the Scott Test. The highest negative relationship occurred 
between the £actor o£ weight and per£ormance o£ the Obstacle Race 
in the Scott Test. Although the signi£icant relationship was low, 
the £actor o£ height showed a negative relationship with the group 
performance o£ the Push-Up test. 
In analyzing the degree o£ relationship that exists between 
the performance o£ the total group on the Kraus-Weber Test and 
the U.S.N.R. Test and the Scott Test a study o£ Table 2l reveals 
the .results. There is evidence of positive correlations that are 
low but signi£icant at the .Ol level of con£idence between: 
Floor Di~s (U.S.N .R.) and the Ps0as test 
Sit-Ups both tests) and the Abdominals Plus test 
Sit-Ups both tests) and the Abdominals Minus test 
Push-Ups and the Psoas test 
Table 21. Coefficients of Correlation Between Each Test Item of 
the Kraus-Weber Test and Each Test Item of the United 
States Naval Reserve Test and Scott Physical Fitness 
Test 
N = 202 
U.S.N.R. and 
Scott Tests Kraus-Weber Test 
(l) 
Straddle Pull-Up 
Floor Dips 
Full Squat 
Sit-Ups 
Push-Ups 
Sit-Ups 
Bounce 
Ohair Stepping 
Obstacle Race 
A+ 
(2) 
0.16* 
0.13 
0.07 
0.29** 
0.12 
0.33** 
0.08 
0.09 
0.06 
A-
(3) 
0.15* 
0.13 
0.12 
0.39** 
0.13 
0.41** 
0.10 
0.07 
0.13 
p 
(4) 
0.11 
0.20** 
0.06 
0.12 
0.19** 
0.10 
0.14* 
o.oo 
0.05 
** - significant at the .01 level of confidence 
* - significant at the .05 level of confidence 
u:s 
(5) 
0.01 
-0.09 
0.04 
0.07 
-0.03 
0.11 
0.02 
0.01 
-0.04 
BH 
(6) 
0.08 
0.09 
0.13 
0.14* 
0.15* 
0 .. 08 
0.11 
0.03 
o.n 
Further analysis reveals positive correlations that are low 
but significant at the .05 level of confidence between: 
Straddle Pull-Ups (U.S.N • .R.) and the Abdominals Plus Test 
Straddle Pull-Ups (U.S .N .R.) and the Abdominals lVIinus Test 
Sit-Ups (U.S.N.R.) and the Back and Hamstring Test 
Push-Ups (Scott) and the Back and Hamstring Test 
Bounce (Scott) and the Psoas Test. 
The reader may observe in Table 21 that there is a relatively 
higher degree of relationship between the performance of the total 
group on the Sit-Up test of the Scott Test and the Abdominals tests 
of the Kraus-Weber Test than that of the U.S.N.R. Test. 
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Table 22. Coefficients of Correlation Between Each Test Item of 
the United States Naval Reserve Physical Fitness Test 
and the Scott Physical Fitness Test 
N = 202 
Scott Fitness 
Test United States Naval Reserve Test 
Straddle Floor Full Sit-
Pull-Ups Dips Squats Ups 
(l) (2) (3) ( 4) (5) 
Push-Ups 0.34** 0.66** 0.43** 0.37** 
Sit-Ups 0.20** 0.28** 0.24** 0.61** 
Bounce 0.19** 0.34** 0.43** 0.25** 
Chair Stepping 0.35** 0.22** 0.36**. 0.31** 
Obstacle Race 0.31** 0.40** 0.48** 0.31** 
** - significant at the .01 level of confidence 
As regards the relationship that exists between the total 
group performance of the United States Naval Reserve Test and that 
of the Scott Physical Fitness Test, there is substantial indication 
of a close relationship existing between the two tests. There is 
evidence of high positive correlations that are significant at the 
.01 level of confidence between: 
Push-Ups (Scott) and Floor Dips (U.S.N.R.} 
Sit-Ups (Scott) and Sit-Ups (u.s.N.R.). 
Those results would indicate the possibility of using either 
Push-Up test or Sit-Up test by the physical education teacher plan-
ning a battery of tests to fit her needs. The close correlation 
between the Obstacle Race and the Full Squat test (U.S.N.R.~ would 
indicate the possibility of higher scores for those individuals who 
possess agility and leg strength. 
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Table 23. Coefficients of Correlation Between the Physical Fit-
ness Test Items and Personal Factors Such as Age, 
Height and Weight for the Strong Endomorph Group 
N = 22 
Physical Fitness Personal Factors 
Tests 
Age Height Weight 
(1) (2) (3) (4) 
Straddle Pull-Ups -0.02 0.15 -0.16 
Floor Dips -0.10 -0.17 -0.08 
u.s.N.R. Full. Squats -0.19 -0.13 -0.03 
Test Sit-Ups -0.10 0 .. 26 0.·23 
---- ------ ---- ---- ---
- ..... --
Push-Ups -0.07' -0.02 0.02 
Sit-Ups -0.15 -0.04 -0.04 
Bounce -0.10 -0.21 -0.25 
Scott Chair Stepping 0.01 0.22 0.11 
Test Obstacle Race -0.13 -0.18 -0.22 
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Relationships within the somatotype groups.-- Additional 
analysis is concerned with the relationships that exist between the 
personal factors of age, height and weight and performance of the 
tests within the somatotype groups. 
Table 23 reveals the consistant negative relationships that 
resulted in obtaining the coefficients of correlation between the 
personal factors and performance of the fitness tests by the 22 
students in the Strong Endomorph group. No significant relation-
ships are in evidence for this group. 
The Strong Endomorphs show in Table 24, a relatively high 
positive correlation, significant at the .01 level of confidence, 
between: 
Push-Ups (Scott) and Floor Dips (u.s.N.R.) 
Obstacle Race (Scott) and Full Squats (U.S.N.R.). 
Table 24. Coefficients of Correlation Between Each Test Item of 
the United States Naval Reserve Physical Fitness Test 
and the Scott Physical Fitness Test for the Strong 
Endomorph Group 
1if = 22 
Scott Fitness 
Test United States Naval Reserve Test 
Straddle Floor Full Sit-
Pull-Ups Dips Squats Ups 
(1) (2) (3) ( 4) (5) 
Push-Ups 0.09 0.68** 0.27 0.43* 
Sit-Ups -0.24 -0.03 0.43* 0.52* 
Bounce 0.22 0.37 0.48* 0.22 
Chair Stepping 0.36 -0.02 0.36 0.25 
Obstacle Race 0.32 0.01 0.59** 0.15 
** - significant at the .01 level of confidence 
* - significant at the .05 level of confidence 
Also evident are appreciable positive relationships that are 
significant at the .05 level of confidence between: 
Push-Ups (Scott and Sit-Ups (U.S.N.R.) 
Sit-Ups (Scott) and Full Squats (U.S.N.R.) 
Sit-Ups (Scott) and Sit-Ups (U.S.N.R.) 
Bounce (Scott) and Full Squats (U.S.N.R.). 
It is worth mentioning that, in Table ~' the Moderate Endo-
morph group, which involves 29 individuals, dis~lays a consistent 
negative relationship between the personal factors of age, height 
and weight and performance of the physical fitness tests. Unlike 
the Strong Endomorphs, however, there is evidence of a positive 
correlation that is low but significant at the .05 level of confi-
dence between: 
Bounce (Scott) and Age 
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Table 25. Coefficients of Correlation Between the Physical Fit-
ness Test Items and Personal Factors such as Age, 
Height and Weight for the Moderate Endomorph Group 
N = 29 
Physical Fitness 
Tests Personal Factors 
Age Height Weight 
(l) (2) (3) (4) 
Straddle Pull-Ups ~0.05 0.05 0.15 
Floor Dips 0.19 -0.25 -0.12 
u.s.N.R. Full Squats -0.42* -0.36 -0.20 
Test Sit-Ups -0.43* -0.08 -0.18 
-----
____ ,__ __ 
- --- ---- ---- ---
Push-Ups 0.07 -0.46* -0.21 
Sit-Ups -0.16 -0.08 -0.03 
Bounce 0.44* -0.13 o.o1 
Scott Chair Stepping -0.15 0.03 0.19 
Test Obstacle Race -0.39* -0.09 -0.01 
*- significant at the .05 level of confidence 
Likewise, there is evidence o:f a positive correlation that 
low but significant at the .05 level of confidence between; 
Full-Squats (U.S.N.R .. ) and Age 
Sit-Ups (U.S.N.R.) and Age 
Push-Ups (Scott} and Height 
Obstacle Race (Scott) and Age 
is 
In the analysis of the performance of the Moderate Endomorphs 
on the United States Naval Reserve Test and the Scott Phusical 
Fitness Test, there appear to be significant relationships evident 
in Table 26. 
1-22 
Table 26. Coefficients of Correlation Between Each Test Item of 
the United States Naval Reserve Physical Fitness Test 
and the Scott Physical Fitness Test for the Moderate 
Endomorph Group 
N = 29 
Scott Fitness 
Tests United States Naval Reserve Test 
Straddle Floor Full 
Pull-Ups Dips Squats 
{11 r21 {2~ r 4~ 
Push-Ups 0.20 0.55** 0.46* 
Sit-Ups 0.13 0.34 0.17 
Bounce 0.14 0.31 -0.14 
Chair Stepping 0.39* -0.15 0.31 
Obstacle Race 0.39* 0.31 0.52** 
** - significant at the .01 level of confidence 
* - significant at the ~05 level of confidence 
Sit-
Ups 
~5~ 
0.20 
0.50** 
0.04 
0.01 
0.49** 
A relatively high positive correlation may be noted between: 
Push-Ups (Scott) and Floor Dips (u.s.N.R.) 
Sit-Ups (Scott) and Sit-Ups (U.S.N.R.) 
Obstacle Race (Scott) and Full Squats (U.S.N.R.) 
Obstacle Race (Scott) and Sit-Ups (U.S.N.R.). 
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For the Moderate Endomorph group there are low positive corre-
lations that are significant at the .05 level of confidence between 
Push-Ups (Scott) and Full Squats (U.S.N.R .. yi 
I . 
Chair Stepping (Scott and Straddle Pull-Ups (U.S.N.R.) 
Obstacle Race (Scott) and Straddle Pull-Ups (U.S.N.R.). 
The Mesomorphic Endomorph group, which included 78 partici-
pants, appeared to display a,close agreement with the total group 
in the coefficients of correlation that are in evidence between the 
personal factors and performance of the physical fitness tests. 
Table 27. Coefficients of Correlation Between the Physical Fit-
ness Test Items and Personal Factors Such as Age, 
Height and Weight for the Mesomorphic Endomorph Group 
N = 78 
Physical Fitness 
Tests •, ..• c.~·-·~ ··.: .. Personal Factors 
(1) 
u.s.N.R. 
Test 
Scott 
Test 
Age 
(2} 
Stradd1e Pull-Ups -0.14 
Floor Dips -0.19 
Full Squats -0.04 
Sit-Ups -0.06 
Push-Ups -0.20 
Sit-Ups -0.21 
Bounce 0.24* 
Chair Stepping -0.20 
Obstacle Race -0.27* 
** - significant at the .01 level of 
* - significant at the .05 level of 
Height 
(3) 
-0.09 
-0.15 
-0.14 
-0.18 
-0.25* 
-0.09 
-0 .. 05 
-0.02 
-0.27* 
confidence 
confidence 
Weight 
(4) 
-0.31** 
-0.25* 
-0.22 
-0.29** 
-0.35** 
-0.23* 
-0 .. 09 
-0.27* 
-0.45** 
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In Table 27 there appear to be low but significant negative 
correlations between Straddle Pull-Ups, (U.S.N.R.), Sit-Ups 
(U.S.N.R.), Push-Ups (Scott) Obstacle Race (Scott) and the personal 
factor of Weight. 
In the same table, the reader may observe negative correlations 
that are significant at the .05 level of confidence between Floor 
Dips (u.s.N.R.a~, Sit-Ups (Scott), Chair Stepping (Scott) and Weight; 
Push-Ups (Scott), Obstacle Race (Scott) and Height; and the Bounce 
test (Scott), Obstacle Race (Scott) and the personal factor of Age. 
Table 28. Coe£ficients o£ Correlation Between Each Test Item of 
the United States Naval Reserve Physical Fitness Test 
and the Scott Physical Fi tn.ess Test for the Mesomorphic 
Endomorph Group 
N = 78 
Scott Fitness 
Test United States Naval Reserve 
Straddle Floor Full 
Pull-Ups Dips Squats 
(l) (2) (3) (4) 
Push-Ups 0.45** 0.66** 0.47** 
Sit-Ups 0.23* 0.44** 0.35** 
Bounce 0.27* 0.49** 0.54** 
Chair Stepping 0.51** 0.37** 0.46** 
Obstacle Race 0.43** 0.54** 0.64** 
** - significant at the .01 level of con£idence 
* - significant at the .05 level of confidence 
Test 
Sit-
Ups 
(5) 
0.53** 
0.67** 
0.29* 
0.46** 
0.42** 
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Upon examining the coe£ficients of correlation between the 
test items of the Scott Physical Fitness Test and the United States 
Naval Reserve Test, it will be observed that the Mesomorphic Endo-
morphs are in close agreement with the correlations obtained by the 
total group used in the study. All the correlations are signifi-
cant at the .01 or .05 level of confidence. Although there are no 
high positive correlations evident for this group, the results ob-
tained are significantly higher than those obtained by the total 
group which is shown in Table 22. 
No outstanding £indings are available for the Mesomorph-Endo-
morph group. These individuals possess equal strength in the 
mesomorphic and endomorphic components and the ectomorphic component 
is low. 
Table 29. Coefficients of Correlation Between the Physical Fit-
ness Test Items and Personal Factors Such as Age, 
Height and Weight for the Mesomorph-Endomorph Group 
N = 14 
Physical Fitness 
Tests Personal Factors 
Age Height vleight 
(1) (2) (3) (4) 
Straddle Pull-Ups 0.29 -0.42 -0.37 
Floor Dips -0.48 0.37 -0.33 
U.S.N.R. Full Squats o.oo -0.11 -0.17 
Test Sit-Ups -0.22 -0.36 -0.35 
..... - .. -
----- ----- ---- --- ----
Push-Ups -0.28 -0.54* -0.55* 
Sit-Ups -0.19 -0.55* -0.58* 
Bounce 0.05 0.50 0.55* 
Scott Ohair Stepping -0.10 -0.43 -0.49 
Test Obstacle Race -0.60* -0.37 -0.42 
*- significant at the .05 level of confidence 
The coefficients of correlation between the personal factors 
and performance on the batteries of tests indicate negative rela-
tionships as shown in Table 29. The most significant negative 
relationships that are evident are those of the Obstacle Race 
(Scott) and Age, and the performance of Sit-Ups (Scott) and 
Weight. 
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The fourteen members of the Mesomorph-Endomorph group repre-
sented in Table 30 display significant positive relationships, but 
only between the Floor Dips (u.s.N.R.) and the Push-Up test (Scott) 
and between the Sit-Ups test (u.s.N.R.) and the Sit-Ups test (Scott). 
Table 30. Coefficients of Correlation Between Each Test Item of 
the United States Naval Reserve Physical Fitness Test 
and the Scott Physical Fitness Test for the Mesomorph-
Endomorph Group 
N = 14 
Scott Fitness 
Test United States Naval Reserve 
Straddle Floor_ Full 
Pull-Ups Dips Squats 
(1) (2) (3) (4) 
Push-Ups 0.51 0.74** 0.37 
Sit-Ups 0.50 0.53 0.25 
Bounce -0.21 0.25 0.10 
Chair Stepping 0.37 0.27 0.58* 
Obstacle Race -0.08 0.53* 0.41 
** - significant at the .01 level of confidence 
~ - significant at the .05 level of confidence 
Test 
Sit-
Ups 
(5) 
0.61* 
0.69** 
0.16 
0.54* 
0.40 
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The Ectomorph-Endomorph group includes those physiques in 
which the components of endomorphy and ectomorphy are equal 1 and 
the mesomorphic component is low. The relationships that are 
exhibited by this group in Table 31 and Table 32 show some varia-
tions from those displayed by the total group. A high positive 
correlation, significant at the .05 level of confidence is evident 
between Straddle Pull-Ups (U.S.N.R.) and Age. A high negative 
correlation, significant at the .05 level of confidence, is evident 
between the Bounce test (Scott) and the personal factors of Height 
and Weight. 
Table 31. Coe~ficients o~ Correlation Between the Physical Fit-
ness Test Items and Personal Factors Such as Age, 
Height and \'Ieight for the Ectomorph-Endomorph Group 
Physical Fitness 
Tests 
(l) 
u.s .. N.:a. 
Test 
Straddle Pull-Ups 
Floor Dips 
Full Squats 
Sit-Ups 
------ ..... --------
Push-Ups 
Sit-Ups 
Bounce 
Chair Stepping 
Obstacle Rac!3': 
N = 5 
Age 
(2) 
0.93* 
-0.22 
0.71 
-0.09 
---
-0.16 
-0~46 
0.36 
0.77 
-0.12 
Personal Factors 
Height 
( 3) 
-0.41 
-0.37 
-0.69 
-0.19 
--- ---- ---
-0.65 
-0.04 
-0.91* 
-0.09 
-0.57 
* - significant at the .05 level of confidence 
Weight 
(4) 
-0.62 
-0.48 
-0.85 
0.03 
---
.:0.60 
0.30 
-0.89* 
-0.40 
-0.52 
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The very high correlation between the performance of this 
group on the Straddle Pull-Up test and Age is noticeable here, due 
to the ~act that the Ectomorph-Endomorphs had the lowest mean for 
the age factor and scored low in comparison with the other groups 
i.n the performance of this test. With the small number present 
in the group, further study of these factors would have to be 
considered before any substantial conclusions could be reached. 
Table 32 shows a high positive relationship that is signifi-
cant at the .05 level of con~idence between the Chair Stepping 
test (Scott) and the Straddle Pull-Up test (U.S.N.R.). There 
appear to be a very ~ew significant relationships in evidence for 
Table 32. Coefficients of Correlation Between Each Test Item of 
the United States Naval Reserve Physical Fitness Test 
and the Scott Physical Fitness Test for the Ectomorph-
Endomorph Group 
N = 5 
Scott Fitness 
Test United States Naval Reserve Test 
Straddle Floor Full Sit-
Pull-Ups Dips Squats Ups 
(l) (2) (3) (4) (5) 
Push-Ups 0.12 0.76 0.57 O.l8 
Sit-Ups -0.54 -0.48 -0.45 0.72 
Bounce 0.53 0.46 0.84 0.35 
Chair Stepping 0.90* 0.18 0.77 -0.10 
Obstacle Race 0 .. 19 0.66 0.60 0.32 
* - significant at the .05 level of confidence 
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the Ectomorph-Endomorph group in comparison with the other somatotype 
classifications. This may be due in part to the consistently low 
score~-- obtained in the performance of the physical fitness tests. 
In considering the next group, the Strong Ectomorphs, there 
appear to be no significant relationships between the personal 
factors of Age, Height and Weight and performance on the physical 
fitness tests. It may be observed in Table 33 that, unlike the 
relationships displayed by the total group, there are more numerous 
positive relationships for the Strong Ectomorphs. The height . 
variable shows higher and more numerous positive relationships than 
the relationships revealed by the total group. This group ob-
tained the highest mean score for height in comparison with the 
other morphological groups. 
:'·· 
Table 33. Coefficients of Correlation Between the Physical Fit-
ness Test Items and Personal Factors Such as Age, 
Height and Weight for the Strong Ectomorph Group 
N:::::: 7 
Physical Fitness 
Tests Personal Factors 
Age Height W'eight 
(1.) (2) (3) (4) 
Straddle Pull-Ups 0.1.5 0.45 o.~,-:'.; 
Floor Dips -0.48 -0.68 -0.68 
u.s.N.R. Full. Squats -0.02. -0.02 -0.05 
Test Sit-Ups 0.29 0.47 0.43 
-- ... -- --- ... - --- ---- ---- - ..... --
:Push-Ups -0.32 -0.48 -0.50 
Sit-Ups 0.54 0.33 0.33 
Bounce 0.37 0.33 0.28 
Scott Chair Stepping -0.06 0.1.8 0.16 
Test Obstacle Race 0.26 -0.32 -0.25 
There are no outstanding relationships in evidence for the 
Strong Ectomorphs between the test items of the United States 
Naval Reserve Test and the Scott Physical Fitness Test. This fact 
is recognized in reviewing Table 34. More negative correlations 
are revealed with those individuals possessing a high ectomorphic 
component. This is a similar pattern set by the Ectomorph-Endo-
morphs. Both groups are low in the mesomorphic component. 
Table 34. Coefficients of Correlation Between Each Test Item of 
the United States Naval Res~-;rve Physical Fitness Test 
and the Scott Physical Test'for the Strong Ectomorph 
Group 
N=7 
Scott Fitness 
Test United States Naval Reserve Test 
Straddle Floor Full Sit-
Pull-Ups Dips Squats Ups 
(l) (2) (3) ( 4) (5) 
Push-Ups 0.46 0.53 0.81* 0.45 
Sit-Ups 0.71 -0.09 0.67 0.82* 
Bounce 0.70 O.l9 0.50 0.46 
Chair Stepping ·o.22 0.09 0.46 -0.14 
Obstacle Race -0.44 0.36 O.ll -0.56 
* - significant at the .05 level of confidence 
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In comparison with the relationship of the Strong Endomorph 
group, the coefficients of correlation vary considerably in signif-
icance and in consistency among the variables. Where weight is 
not so strong a factor for the Ectomorphs, there appears to be 
less relationship in evidence between the test items of the u.s. 
N.R. Test and the test items of the Scott Physical Fitness Test. 
The Moderate Ectomorph group shows a substantially high 
positive correlation between Straddle Pull-Ups (U.S.N.R.) and Age 
and the Bounce test (Scott) and Weight.· In addition, the group 
shows moderately high negative correlations between Floor Dips 
(U.S.N.R.) and Height and between the Bounce test (Scott) and 
Height. These relationships may be observed in Table 35. 
Table 35. Coefficients of Correlation Between the Physical Fit-
ness Test Items and Personal Factors Such as Age, 
Height and Weight for the Moderate Ectomorph Group 
Physical Fitness 
Tests 
(l) 
Straddle Pull-Ups 
u.s.N.R. 
Test 
- ----
Scott 
Test 
-
Floor Dips 
Full Squats 
Sit-Ups 
------
Push-Ups 
Sit-Ups 
Bounce 
-
Chair Stepping 
Obstacle Race 
--
N = 15 
Personal Factors 
Age 
(2) 
0.53* 
0.46 
0.32 
0.41 
-- ---
0.53* 
0.35 
0.31, 
-0.14 
o.oo 
Height 
(3) 
-0.03 
-0.63* 
-0.08 
-0.14 
-- --.-.- -
-0.41 
-0.25 
-0.55* 
-0.09 
0.29 
* - significant at the .05 level of confidence 
Weight 
(4) 
-0.22 
-0.49 
-0.21 
-0.21 
---- --
-0.39 
0.24 
0.64* 
-0.03 
0.21 
Table 36 shows the coefficients of correlations between each 
test item of the U.S.N.R. Test and the Scott Test for the Moderate 
Ectomorph group. 
Ther.e is evidence of relatively high positive correlations 
that are significant at the .01 level of confidence between: 
Push-Ups (Scott) and Floor Dips (U.S.N.R.) 
Sit-Ups (Scott) and Sit-Ups (U.S.N.R.) 
Bounce (Scott) and Full Squats (U.S.N.R.). 
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Table 36. Coefficients of Correlation Between Each Test Item of 
the United States Naval Reserve Physical Fitness Test 
and the Scott Physical Fitness Test for the Moderate 
Ectomorph Group 
N = 15 
Scott Fitness 
Test United States Naval Reserve Test 
Straddle Floor Full 
Pull-Ups Dips Squats 
(l) (2) (3) ( 4) 
Push-Ups 0.49 0.74** 0.40' 
Sit-Ups 0.50 0.-54* 0.45 
·Bounce 0.39 0~42 0.65** 
Chair Stepping 0.15 0~29 O.ll 
Obstacle Race 0.41 0.14 0.13 
** - significant at the .01 level of confidence 
* - significant at the .05 level of confidence 
Sit-
Ups 
(5) 
0.62* 
0.88** 
0.30 
0.35 
0.18 
The above table also shows moderately high positive correla-
tions that are significant at the .05 level of confidence between: 
Sit-Ups (Scott) and Floor Dips (U.S.N.R.) 
Push-Ups (Scott) and Sit-Ups (U.S.N.R.). 
In comparing the Moderate Ectomorphs with the Moderate Endo-
morphs in the above tests, it is significant that the two groups 
do not display consistent relationships, and that those of the 
Ectomorphic group show higher correlations. 
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Table 37. Coefficients of Correlation Between the Physical Fit-
ness Test Items and Personal Factors Such as Age, 
Height and Weight for the Mesomorphic Ectomorph Group 
N = 6 
Physical Fitness 
Tests Personal Factors 
Age Height 
(1) (2) (3) 
Straddle Pull-Ups -0.01 -0.65 
Floor Dips 0.11 -0.18 
u.s.N.R. Full Squats -0.13 -0.92** 
Test Sit-Ups 0.04 -0.34 
-- ... - - ------- ------- --- ----
Push-Ups -0.32 0.05 
Sit-Ups -0.68 0.24 
Bounce -0.58 -0.66 
Scott Chair Stepping -0.47 -0.68 
Test Obstacle Race -0.01 0.30 
** - significant at the .01 level of confidence 
* - significant at the .05 1evel of confidence 
Weight 
(4) 
-0.71 
-0.40 
-0.98** 
-0.21 
-----
-0.20 
-0.31 
-0.64 
-0.86* 
0.26 
There are findings of some magnitude as the coefficients of 
correlation are examined for the Mesomorphic Ectomorphs. This 
group shows very high negative relationships that are significant 
at the .01 level of confidence between the performance of the 
Ful1 Squat test (U.s.N.R.) and Height and the same test and the 
personal factor of Weight. It should also be noted that a high 
negative relationship, significant at the .05 level of confidence, 
is evident between the two variables, Chair Stepping (Scott) and 
Weight. The reader may observe these findings in Table 37. It 
1~4 
may be assumed that those mesomorphic ectomorphs who were heavier 
failed to obtain the high scores of those in~ividuals weighing 1ess. 
Table 38. Coeff~c~ents of Correlat~on Between Each Test Item of 
the Un~ted States Naval Reserve Physical Fitness Test 
and the Scott Phys~cal Fitness Test for the Mesomorp~c 
Ectomorph Group 
N = 6 
Scott F~tness 
Test Un~ted States Naval Reserve Test 
Straddle Floor Full 
PuJ.l-Ups D~ps Squats 
(l) (2) (3) (4) 
Push-Ups 0.02 0.82* 0.07 
S~t-Ups 0.02 -0.19 -0.37 
Bounce 0.13 -0.21 -0.60 
Cha~r Steppmg 0.46 0.48 0.79 
Obstacle Race -0.77 0.39 -0.40 
** - sign~f~cant at the .01 level of conf~dence 
* - s~~f~cant at the .05 level of confidence 
Sit-
Ups 
(5) 
-0.54 
-0.20 
-0.02 
0.12 
-0.96** 
The Mesomorphic Ectomorph group exhibits unique findings in 
exhibit~ng relationships between the test ~tems of the Scott Test 
and the test ~ tems of the United States. Naval Reserve Test. The 
reader may observe, ~ Table 38, the high incidence of negative 
relationships. It is apparent that the negative relationships 
exist ~n greater numbers than in any of the prev~ous somatotype 
groups. The most s~gnificant negative correlation ~s between the 
Obstacle Race (Scott) and the S~t-Up test (U.S.N.R.). 
Table 39. Coefficients of Correlation Between the Physical Fit-
ness Test Items and Personal Factors Such as Age, 
Height and Weight for the Balanced Group 
N = 24 
Physical Fitness 
Tests Personal Factors 
Age Height Weight 
(l) (2) (3) (4) 
Straddle Pull-Ups -0.12 -0.22 -0.05 
Floor Dips 0.32 -0.49* -0.37 
u.s.N.R. Full Squats 0.46* -0.23 -0.31 
Test Sit-Ups . 0.06 -0.20 o.oo 
----
________ ,.... 
---------
---- --- - ... ---
Push-Ups -0.01 -0.49 -0.36 
Sit-Ups -0.24 -0.35 -0.31 
Bounce 0.38 0.05 -0.08 
Scott Chair Stepping o.o9 0.01 0.08 
Test Obstacle Race -0.21 -0.24 -0.21 
* - significant at the .05 level of confidence 
Before any conclusions could be drawn from such results, 
further study of a larger sampling of mesomorphic ectomorphs would 
be essential. However, there does appear to be a notable trend 
within this group. 
The coefficients of correlation between the physical fitness 
test items and personal factors for the Balanced group are evident 
in Table 39. The Balanced group includes those physiques in which 
there is no dominant component. There are no outstanding findings 
for this group in the analysis of the variables mentioned above. 
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Table 40. Ooe~~icients o~ Correlation Between Each Test Item o£ 
the United States Naval Reserve Physical Fitness Test 
and the Scott Physical Fitness Test ~or the Balanced 
Group 
N = 24 
Scott Fitness 
Test United States Naval Reserve 
Straddle Floor Full 
Pull.;..Ups Dips Squats 
(1) (2) (3) (4) 
Push-Ups 0.34 0.66** 0.44* 
Sit-Ups 0.14 -0.22 -0.15 
Bounce -0.08 0.10 0.53** 
Ohair Stepping -0.04 0.32 0.34 
Obstacle Race 0.31 0.39 0.33 
** - signi~icant at the .01 level of confidence 
* - significant at the .05 level o~ confidence 
Test 
Sit-
Ups 
(5) 
0.17 
0 .. 39 
0.47* 
0.43* 
0.25 
Table 40 presents the relationships that are in evidence be-
tween the various test items ~or the Balanced group. There appear 
to be moderately high positive correlations, signi~icant at the 
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.01 level o~ confidence between the Push-Ups (Scott) and Floor Dips 
(U.S.N.R.) and between the Bounce test (Scott) and Full Squats 
(U.S.N.R.). Further observation shows low positive correlation, 
significant at the .05 level of confidence between: 
Push-Ups (Scott) and Full Squats (u.s.N.R.) 
Bounce (Scott) and Sit-Ups (U.S.N.R.) 
Ohair Stepping (Scott and Sit-Ups (U.S.N.R.). 
In summarizing the relationships revealed in an analysis of 
the total group and the somatotype classifications, certain consis-
tencies and di~~erences are noted. The Mesomorphic Endomorphs ap-
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peared to be substantially in agreement with the findings of the 
total group, that of negative relationships apparent between the 
personal factors of age, height and weight and significant positive 
relationships between the various test items of the Scott Physical 
Fitness Test and the United States Naval Reserve Test. 
The relationships exhibited by the Ectomorph~Endomorphs and 
the Strong Ectomorphs were inconsistent with those displayed by the 
groups possessing a higher endomorphic component, but also incon-
sistent with the total group. Additional research, utilizing greater 
numbers in the.various somatotype groups may substantiate these 
findings. 
In the final analysis of the relationships in evidence between 
the personal factors and the physical fitness test items, the find-
ings may be summarized as follows: an appreciable negative correla-
tion between Height and the performance of Floor Dips (U.S.N.R.), 
Full Squats (U.S.N.R.), and Push-Ups (Scott); Age and the Obstacle 
Race (Scott}; and Weight and Straddle Pull-Ups (U.S.N.R.), Sit-Ups 
(u.s.N.R.), Push-Ups (Scott), and the Obstacle Race (Scott). There 
appeared to be a reasonably consistent positive agreement between 
Age and th~ performance of the Bounce test (Scott). 
The relationships in evidence between the test items of the 
United States Naval Reserve Test and the test items of the Scott 
Physical Fitness Test showed a very consistent high positive corre-
lation between the performance of the Floor Dips (U.S.N.R.) and the 
Push-Ups (Scott) and between the Sit-Ups (U.S.N.R.) and the Sit-Ups 
(Scott). Further analysis reveals a moderately high positive 
correlation between the Bounce test (Scott) and Full Squats (U.S.N.R.). 
and the Obstacle Race (Scott) and the Full Squats (U.S.N.R.). 
Comparisons o£ the United States Naval Reserve Test and the 
Scott Ph.ysical Fitness Test.-- For purposes o£ £urther analysis, 
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the raw scores o£ each student were converted. into normalized stand-
ard scores known as stanines. This was accomplished by arranging 
the raw scores in rank order £rom the highest to the lowest obtained 
scores. With the rank order o£ raw scores established £or each test 
item, it was then possible to set up the measurements obtained in a 
distribution o£ nine stanine classi£ications. A numerical table 
that provides the number o£ cases that would normally £all into 
each staUine classification has been described previously in this 
chapter. It was then possible to determine the degree o£ accom-
plishment £or each individual on each test item. Each student 
obtained a standard score £or each test item. This may be seen on 
the Personal Data Sheet lf which was prepared £or ~ach student. The 
sum o£ these stanines represented a composite score £or physical 
£i tness performance on the United States Naval Reserve Test and, 
in addition, a composite score for the Scott Physical Fitness Test. 
These composite scores were combined and a rank order sequence 
o£ the 202 combined scores was them made. The total number o£ cases 
was then distributed among the nine stanine classi£ications and a 
total composite score was obtained to indicate each individual's 
Physical Fitness potential. The results o£ each individual's per-
formance in ter.ms of raw scores and stanines may be found in Table 
1/See Figure 2 in Appendix 
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In order that the raw scores could be adequately interpreted 
for purposes of comparing the performance of the various somatotype 
groups, the writer reduced the data into workable form through the 
use of the stanines. Table 41 presents the Means, Standard Devia-
tions, Coefficients of Correlation and Distribution of Stanines in 
an analysis of the performance o:f the two physical fitness tests. 
Table 41 shows the number of cases and the distribution of 
cases for each stanine within each group :for bomh tests. It is 
evident that the Strong Endomorphs had no cases o:f scores falling 
at the ninth stanine and no cases of scores :falling at the first 
stanine. The largest number of cases for the U.S.N.R. Test was 
in the fourth stanine (8) and the greatest number of cases (5) fell 
into the second stanine :for the Scott Test. The mean :for the u.s. 
N.R. Test was 4.7 with a standard deviation of 1.38 while the mean 
:for the Scott Test was 4.2 with a standard deviation o:f 1.77. 
The Moderate Endomorphs had no instances of scores :falling at 
the first stanine for both tests. The largest number :for the u.s. 
N.R. Test was in the :fifth stanine (10) and the greatest number of 
cases (7) fell into the sixth stanine for the Scott Test. The mean 
for the u.s.N.R. Test was 5.1 with a standard deviation of 1.81, 
while the mean for the Scott Test was 5.3 with a standard deviation 
of 1.74. 
The Mesomorphic Endomorphs displayed a distribution of cases 
in each stanine. The mean for the u.s.N.R. Test was 5.1 with a 
standard deviation of 2.20, while the mean for the Scott Test was 
4.8 with a standard deviation of 2.07. 
The Mesomorph-Endomorphs revealed no cases of scores falling 
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at the ninth stanine ~or both tests. The largest number of cases 
(4) for the U.S.N.R. Test was in the sixth stanine and in the fi~th 
stanine for the Scott Test. The mean for the U.S.N.R. Test was 4.8 
with a standard deviation of 1.86, while the mean for the Scott Test 
was 5.6 with a standard deviation of 1.84. 
The Ectomorph-Endomorphs exhibited no cases of scores falling 
at the seventh, eighth and ninth stanines ~or both Tests. These 
cases were distributed equally for the U.S.N.R. Test and resulted 
in a mean o~ 3.8 with a standard deviation o~ 1.72. The largest 
number of cases (2) ~ell into the second stanine for the Scott Test 
with a mean o~ 2.6 and a standard deviation of 1.47. 
Since the Moderate Mesomorphs included only two cases, these 
were not considered sufficient to make comparisons or to make ~ur­
ther analysis. 
There appeared to be no instances of scores falling in the 
~irst and ninth stanines for the Strong Ectomorphs, and distribution 
was ~airly equal for both tests. The mean for the U.S.N.R. test was 
5.4 with a standard deviation o~ 1.84, while the mean for the Scott 
Test was 5.0 with a standard deviation of 1.60. 
The Moderate Ectomorphs had cases fairly equally distributed 
in each stanine of the U.S.N.R. Test with a mean of 5.2 and a stand-
ard deviation o~ 2.34, showing a greater spread of scores than for 
any o~ the other groups. Performance was not so high on the Scott 
Test and the results was a mean o~ 4.4 and a standard deviation o~ 
1.94. 
Exceptional performance may be noted ~or the Mesomorphic Ecto-
morphs with a mean o~ 6.0 and a standard deviation of 1.29 for the 
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U.S.N.R. Test while the mean for the Scott Test was 6.2, with a 
standard deviation of 1.68. 
The Balanced group showed no unusual performance in either 
tests. 
The mean for the entire group of participants for the U.S.N.R. 
Test was 5.1 with a standard deviation of 1.99, while the mean for 
the Scott Test was higher, 5.8 and the spread of scores somewhat 
comparable with a standard deviation of 1.96. 
The somatotype group which obtained the highest mean scores 
was the Mesomorphic Ectomorphs, and it should be noted that this 
group excelled in the performance of both tests. The performance 
of the Ectomorph-Endomorphic group in both tests was consistently 
low. In view of the small number of cases in thes~ groups, it can 
only be concluded tha~ there appears to exist in both of these 
groups a trend ~n performance of physical fitness tests that war-
rants further study from larger samples. 
The Pearson Product-Moment Coefficient of Correlation was 
used to determine the relationships existing between the scores 
obtained on the u.s.N.R. Test and the Scott Test by the various 
somatotype groups. 
Table 41 shows high positive correlations that are significant 
at the .01 level of confidence for the Strong Endomorphs, the Mod-
erate Endomorphs, the Mesomorphic Endomorphs, the Mesomorph-Endo-
morphs, the Strong Ectomorphs, the Moderate Ectomorphs, and the 
Balanced group. The coefficient of correlation for the two Tests 
for the 202 participants was 0.72. 
There is evidence of no significant relationship for the Ecto-
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morph-Endomorphs and the Mesomorph-Ectomorphs. The selection factor 
is operating when the grouping is small and the coefficients of 
correlation will not have the tendency to run so high. 
At the completion of the conversion of the raw scores into 
standard scores, it was then possible to provide the students par-
ticipating in the study with tangibie evidence of their ability to 
perform the tests. Each student was given a Physical Fitness Profile 
Chart 1/ which enabled her to place, in graphic form, the standard 
scores on the chart and readily see how her performance on the tests 
related to that of the total group. Any testing program on college 
level is meaningless if it is not interpreted to the participants. 
The Profile Chart was useful in providing the student a better 
understanding of her performance and served as an aid to learning 
and a source of :motivation for self-improvement. 
Reliability of the examiner for the United States Naval Reserve 
Test and the Scott Physical Fitness Test.-- Examiner reliability 
for the u.s.N.R.Test and the Scott Test was established by using 
I 
the reliability coefficient obtained in the test-retest procedure. 
Two successive administrations of the test were given to 20 subjects 
within a one week period. Scott and French state gj that, 
Lower reliability coefficients can be expected in tests of 
physical abilities than in tests of mental capacities, per-
haps due to more fluctuation in the former. Tests given to 
girls usually yield lower reliabilities than when given to 
boys, probably due to the greater difficulty of motivating 
girls to put forth their best efforts. 
Wsee Figure 4 in Appendix 
g/M. Gladys Scott and Esther French, op. cit., p. 40. 
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The reliability coefficients obtained by the examiner for 
the U.S.N.R. Test were Floor Dips, 0.81, Straddle Pull-Ups, 0.69; 
Full Squats, 0.95 and Sit-Ups, 0.83. The reliability coefficients 
obtained by the examiner for the Scott Test were Push-Ups, 0.78; 
Sit-Ups, 0.92; Bounce, 0.77; Chair Stepping, 0.74 and the Obstacle 
Race, 0.89. The reliability coefficients were considered accept-
able to establish the examiner's ability to administer the tests. 
Table 42. Comparison of Failures of the Kraus-Weber Test with 
Performance on the United States Naval Reserve Test 
and the Scott Physical Fitness Test 
N = 202 
Performance of the United States Naval 
Reserve Test and Scott Fitness Test -
Final Stanines 
l' 2 
Stanines l 2 ·3 4 5 6 7 8 9 
NUlllber of 
Failures -
Kraus-Weber 
Test 6 5 7 15 14 5 6 
A study of Table 42 .shows a comparison of the performance 
of those individuals who failed the Kraus-Weber Test of Minimum 
Physical Fitness (a total of 58) and the manner in which these 
failures are distributed over the stanines for the entire group. 
Six of the participants failed the·Kraus-Weber Test and received 
a final stanine of one for performance in both the U.S.N.R. Test 
and the Scott Test. In contrast, six other participants failed 
the Kraus-Weber Test yet scored a high of a final stanine of 
seven for performance in the same tests. Twenty-five individuals, 
or 43.10 per cent of the failures of th€ Kraus-Weber Test, ob-
tained a final stanine of five, six or seven for performance of 
more difficult and strenuous physical fitness tests. 
Further analysis of data.-- For purposes of further study, 
it is evident that the use of the photographs and the test data 
can serve as educational tools for recognizing individual differ-
ences, and in addition, serve as a basis for health guidance. 
Although the writer does not attempt to analyze and compare the 
physique and performance of individuals within the framework of 
this investigation, a study of Plates 15, 16 and 17 will provide 
the reader with the educational implications in the area of con-
stitutional psychology and other constitutional studies. 
Plates 15, 16 and 17 show three individual participants in 
this study and the personal data, such as age, height, weight, 
ratio index, somatotype rating and somatotype classification. In 
addition, the test results for the three physical fitness tests 
and the final stanine scores obtained by each participant are 
presented. 
Number 131, a mesomorphic endomorph, failed the Kraus-Weber 
test and scored in the lowest group in both the United States 
Naval Reserve Test and the Scott Test. She obtained a final sta-
nine of ~ for physical fitness performance. 
Number 18, a mesomorphic endomorph, passed the Kraus-Weber 
test and scored in the highest group in both the United States 
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Plate 15. An Individual Participant, Code Number 131 
A. Personal Data 
Age: 19 years, 4 months 
Weight : 230 pounds 
Height: 67.2 inches 
Ratio Index: 10.97 Somat0type 7 3'1' 
Somatotype Classification: Mesomorphic Endomorph 
B. Physical Fitness Performance 
1. Kraus-Weber Test: Failed 
2. United States Naval Reserve Test 
Test Items Raw Score Stanine 1 
Straddle Pull-Ups 6 
Floor Dips 3 
Full Squat 25 
Sit- Ups 6 
3. Scott Physical Fitness Test 
Test Items Raw Score Stanine 1 
Push-Ups 4 
Sit-Ups 6 
Bounce 67 
Chair Stepping 44 
Obstacle Race 29.0 
Final Stanine 1 
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Plate 16. An Individual Participant, Code Number 18 
A. Personal Data 
Age: 18 years, 7 months 
Weight: 111 pounds 
Height: 59.5 inches 
Ratio Index: 12.35 Somatotype 5 4 1' 
Somatotype Classification: Mesomorphic Endomorph 
B. Physical Fitness Performance 
1. Kraus-v/eber Test: Passed 
2 . United States Naval Reserve Test 
Test Items Raw Score Stanine 9 
Straddle Pull-Ups 32 
Floor Dips 25 
Full Squats 109 
Sit-Ups 35 
3. Scott Physical Fi tness Test 
Test Items Raw Score Stanine 9 
Push-Ups 37 
Sit-Ups 30 
Bounce 189 
Chair Stepping 130 
Obstacle Race 22.0 
Final Stanine 9 
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Plate 17. An Individual Participant, Code Number 97 
A. Personal Data 
Age: 18 years, 6 months 
Weight: 94 pounds 
Height: 63.7 inches 
Ratio Index: 14.00 Somatotype 2'2'6 
Somatotype Classification: Strong Ectomorph 
B. Physical Fitness Performance 
1. Kraus-Weber Test: Passed 
2. United States Naval Reserve Test 
Test Items Raw Score Stanine 5 
Straddle Pull-Ups 12 
Floor Dips 17 
Full Squat 40 
Sit-Ups 12 
3. Scott Physical Fitness Test 
Test Items Raw Score Stanine 5 
Push-Ups 9 
Sit-Ups 18 
Bounce 100 
Chair Stepping 142 
Obstacle Race 20.0 
Final Stanine 5 
149 
Naval Reserve Test and the Scott Test. She obtained a final 
stanine of ~ for her physical fitness performance. 
Number 97, a strong ectomorph, passed the Kraus-Weber test 
and scored :in the average group in both the United States Naval 
Reserve Test and the Scott Test. She obtained a final stanine 
of five ~or her physical fitness performance. 
SUI!llllary 
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The analysis of data resulted in t~~ anthroposcopic assign-
ing of somatotype ratings of 31 different constitutional patterns 
with 93 morphological variations within the group studied. Ten 
descriptive classification groups were found to exist among the 
participants. 
Significant differences among the groups were found in per-
sonal factors of height and weight and in the performance of the 
Sit-Up test item in the Scott Physical Fitness Test. The differ-
ences found ranged in significance from the .05 to.the .01 levels 
of confidence. 
No significant differences were found among the somatotype 
groups in the personal factors of age and in the performance o:f 
Floor Dips, Sit-Ups (U .. S .N .R. ) , Straddle PuJ.l-Ups, Full Squats, 
Bounce, Push-Ups, Chair Stepping and Obstacle Race. 
Correlation coefficients between the various test items of 
the physical fitness tests and the personal factors of age, 
height and weight for the total group and for the various somato-
type groups showed· both low positive and relatively high positive 
correlations and low negative and high negative relationships in 
many instances, ranging from the .05 or .Ol level o:f eonf'idence. 
CHAPTER V 
GENERAL SUMMARY AND CONCLUSIONS 
Purpose of the study.-- The major purposes of this study 
were first, to determine, group and compare the somatotype 
ratings of 202 college women; second, to determine the degree 
of physical fitness of the subjects in the study; and third, to 
compare the results of selected physical fitness tests with the 
female somatotype in ~ college physical education program. 
Summary of procedure.-- Two-hundred and two students enrolled 
in the Freshman, Sophomore and Junior classes at the State 
Teachers College, Lowell, Massachusetts were subjects for this 
investigation •. 
Each student was photographed in three views, (frontal, 
lateral, and dorsal) and the photographs were used to determine 
the somatotype ratings for each individual, according to the 
three basic constitutional components, endomorphy, mesomorphy 
and ectomorphy. The morphological variations were then distrib-
uted into various descriptive classifications for purposes of 
further investigation. 
Examiner reliability to assess the somatotype ratings of 
college women was established by reliability coefficients ob-
tained between the ratings of the writer and the ratings of a 
trained specialist at the Constitution Laboratory, College of 
Physicians and Surgeons, Columbia University. 
J.5J. 
Essential personal data was obtained, such as age, height, 
weight, ponderal index and a weight history ~or each individual. 
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Three series of Physical Fitness Tests were administered to 
each participant. The first to be administered was the Kraus-
Weber Test which included six test items; the Abdominals Plus 
the Psoas, the Abdominals J.Vlinus the Psoas, the Psoas and Lower 
Abdominals, the Upper Back, the Lower Back and the Back and Ham-
strings. The second battery of tests was the Women•s Reserve, 
United States Naval Reserve Physical Fitness Test, which was 
made up of four test items; the Floor Dips, the Sit-Ups, the 
Full Squats and the Straddle Pull-Ups. The third battery of 
tests was the Scott Physical Fitness Test which provided five 
separate test items, the Push~Ups, the Sit~Ups, the Bounce test, 
the Chair Stepping test and the Obstacle Race. 
Raw scores obtained on the separate test items were con-
verted into normalized standard scores known as stanines, in 
order to insure comparability and ease in interpretation. 
Coefficients of correlation were used to determine the 
relationships between factors of physical fitness and somatotype 
classifications, batteries of tests of physical fitness and 
somatotype classifications, personal factors of age, height and 
weight and performance of physical fitness tests. 
Analysis of variance was used to compare somatotype groups 
on personal factors of age, height and weight and performance in 
the separate test items of the physical fitness tests. 
Findings of the study.-- From the analysis of the photographs 
of 202 participants in the study, thirty-one individual somato-
types were determined. This resulted in a reasonably wide 
distribution of variations in human physiques within a college 
population o:f women students. The means obtained for the 
morphological components, endomorphy, mesomorphy and ectomorphy, 
compared closely with the most common college female somatotype 
previously determined in a nationwide study by Sheldon. 
153-
Further analysis of the somatotypes resulted in combining 
closely related morphological components and ten descriptive 
classifications were determined to serve as the basis for further 
study. The number of students within the constitutional cate-
gories ranged from two in the Moderate Mesomorph group to 78 in 
the Mesomorphic Endomorph group. 
Fifty-eight subjects, or 28.7 per cent of the students, 
failed the Kraus-Weber test. The Ectomorph-Endomorph group ob-
tained the highest per cent of failures and the Mesomorphic 
Ectomorph and Balanced group displayed the highest level of 
performance :for the Kraus-Weber Test. The variability in evidence 
among the somatotype groups, in the performance of the Kraus-
Weber Test, failed to show sufficient difference to necessitate 
further statistical analysis. 
There are findings of some significance relative to the 
performance of the morphological groups in the fitness test items 
in the United States Naval Reserve Test and the Scott Physical 
Fitness Test. The Ectomorph-Endomorph group scored consistently 
low in physical fitness performance while the Mesomorphic Ecto-
morph achieved favorably high scores. 
There was a noticeable trend that the groups high in the 
ectomorphic component scores consistently higher in both the 
United States Naval Reserve Test and the Scott Physical Fitness 
Test than the groups high in the endomorphic component. 
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The degree o~ di~~iculty between the pe~or.mance o~ the 
United States Naval Reserve Test and the Scott Test was relatively 
slight. However, it appeared that the total group ~ound the 
United States Naval Reserve Test more di~~icult to per~or.m. 
The analysis o~ personal ~actors revealed a range of six 
years and ~our months in the age ~actor, a range o~ 11.2 inches 
in the element o~ height, and a range o~ 137 pounds for the factor 
o~ weight. These variables were analyzed ~rom the total number 
of students in the study. 
The null hypotheses o:f this study state that: 
1. There are no significant di~ferences among the somato-
type groups in certain personal factors o~ age, height 
and weight. 
2. There are no significant di:f~erences among the somatotype 
groups in the performance of the test items o:f the physi-
cal fitness tests. 
The analysis o~ variance of the data revealed that the ob-
tained F ratio was significant :for the :following personal ~actors 
among the somatotype groups: 
l. The :factor o~ Height showed a difference among the groups 
at the .01 level o~ confidence. 
2. The ~actor of Weight showed a di~:ference among the groups 
at the .01 level o:f con~idence. 
The analysis of variance of the data revealed that the 
obtained F-ratio was significant for the following test item of 
the Scott Physical Fitness Test among the somatotype groups: 
l. There was a difference, significant at the .05 level 
of confidence, among the somatotype groups in the per-
formance of the Sit-Ups. 
2. No significant differences were found among the somato-
type groups in the personal factor of age. 
3. No significant differences were found among the somato-
type groups in the performance of the Straddle Pull-Ups 
test, the Floor Dip test, the Full Squat test and the 
Sit-Up test, each of which made up the United States 
Naval Reserve Physical Fitness Test. 
4. No significant differences were found among the somato-
type groups in the performance of the Push-Up test, the 
Bounce test, the Chair Stepping test and the Obstacle 
Race test, each of which made up a phase of the Scott 
Physical Fitness Test.· 
The Pearson-Product Moment method of correlation was used 
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to test the null hypothesis that there is no relationship between 
certain personal factors, such as age, height and weight and 
performance of the various physical fitness test items, within 
the total group and within the somatotype classifications. 
The findings are as follows for the total group participating 
in the study: 
l. There is a negative relationship, significant at the .01 
level of confidence between the following: 
Height and the Floor Dip test, (u.s.N.R.); Height and 
the Full Squat test, (U.S.N.R.); and Height and the 
Push-Up test, (Scott). 
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2 •.. There is a negative relationship, significant at. the .01 
level of confidence between Weight and the Straddle Pull-
Up:stest, (U.S.N.R.); Weight and the Sit-Up tests both 
(u.s.N.R.) and (Scott); Weight and the Push-Up test, 
(Scott); and Weight and the Obstacle Race, (Scott). 
:;; There is a negative relationship, significant at the .05 
level of confidence, between Age and the Obstacle Age, 
(Scott); Height and the Obstacle Race, (Scott); Weight 
and the Floor Dip test, (U.S.N.R.); Weight and the Full 
Squat test, (U.S.N.R.); and Weight and the Chair Stepping 
test, (Scott). 
4. No significant relationships were evident between the 
personal factors, such as age, height and weight and 
performance on the test items of the Kraus-Weber Test. 
5. There is a positive relationship, significant at the .01 
level of confidence, between Age and the Bounce test, 
(Scott). 
6. There is a low positive relationship, significant at the 
.01 level of confidence, between the Abdominals plus the 
Psoas test and both Sit-Up tests, (U.S.N.R.), (Scott); 
the Psoas test and the Floor Dip test, (u.s.N.R.); the· 
Psoas test and the Push-Up test, (Scott); and the Abdom-
inals minus the Psoas test and both Sit-Up tests, (u.s. 
N.R.), (Scott). 
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7. There is a positive relationship, significant at .the .01 
level of confidence, between each test item of the Scott 
Test and each test item of the United States Naval Re-
serve Test. 
The findings for the morphological groups are as follows: 
1. The relationships exhibited by the Mesomorphic Endomorphs 
are essentially similar to the relationships displayed 
by the total group. 
2. The relationships produced by the Ectomorph-Endomorph 
group, Strong Ectomorphs and the Mesomorphic group are 
inconsistent with the relationships exhibited by the 
total group. 
3. The relationships displayed by the other somatotype 
groups vary to a slight degree with those exhibited by 
the total group. 
Conclusions of the study.-- The following conclusions are 
based upon the data obtained from the investigation: 
1. Significant differences are found among and between 
somatotype groups in personal factors of height and 
weight. 
2. Significant differences are found among and between 
somatotypes in the performance of the Sit-Up test in 
the Scott Physical Fitness Test. 
3. The relationships that exist between the personal factors 
of age, height and weight and physical fitness perform-
ance are low significant negative relationships. 
4. The relationships that exist between the performance of 
all the students on the Kraus-Weber Test and the test 
items of the United States Naval Reserve Test and the 
Scott Physical Fitness Test are low positive relation-
ships. 
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5. There was no significant relationship in evidence between 
the personal factors, such as age, height and weight and 
performance on the various test items of the Kraus-Weber 
Test. 
6. The somatotype groups high in the ectomorphic component 
exhibit relationships that are inconsistent with the 
total group. 
7. Successful physical fitness performance tends to be 
associated with the amount of the mesomorphic component 
found in the constitutional pattern. 
8. The combination of strong ectomorphic and endomorphic 
components tends to limit the individual's ability to 
perform the physical fitness tests used in this study. 
9. Individuals with the mesomorphic-endomorphic combination 
failed to perform the physical fitness tests as effi-
ciently as those individuals with the mesomorphic 
ectomorphic combination. 
10. The equal endomorphy, mesomorphy and ectomorphy compon-
ents, or the Balanced group tend to respond somewhat 
consistently and higher than most groups in the perfo~ 
ance of the physical fitness tests. 
ll. The Moderate Endomorphs tend to have a higher degree of 
ability to perform the physical fitness tests used in 
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tbis study than the Moderate Ectomorphs. 
12. The strong endomorphic component appeared to be a 
limiting factor in the performance of physical fitness 
tests as compared to the strong ectomorphic component. 
13. Structural variations among college women show a trend 
in differences of performance of physical fitness tests .. 
Recommendations.-- Ori the basis o:f the results of this in-
vestigation, the following recommendations seem justifiable: 
1.. Investigations. similar ·to this one may be carried out 
with a redistribution of somatotj7pe groups, using a 
coarser classification such as endomorphy, mesomorphy, 
and ectomorphy .. 
2. Investigations similar to this one may be carried out, 
using sport skills in place of or in.addition to physical 
fitness tests as the basis of performance .. 
3. Investigations similar to the present study may be 
initiated using students actively participating in a 
vigorous elementary and secondary program of physical 
education. This woUl.d rule out the factor of inexper-
ience in the performance of specific tests. 
4. Investigations may contribute valuable data showing the 
relationship of the human physig.ue to motor performance, 
· using elementary· school.cb.ildren as subjects. 
5. Controlled longitudinal research studies involving the 
; 
constitutional patterns and motor performance may con-
tribute moresignificant findings .. 
6. Morphological classifications with limited numbers such 
as the Moderate Mesomorphs, as found in the present 
investigation may be studied more extensively. 
7. Investigations, by educators, in the use of the consti-
tutional photograph showing the three views, as used 
in this study, may serve as a tool for appraisal and 
health guidance by the health educators and physical 
educators. 
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APPENDIX 
1.68 
Steps in Anthroposcopic Somatotyping 
Sheldon's typological. classification consists of the 
following steps: 
1.. 
2. 
;. 
4 .. 
An inspection is made of a photograph having wide tonal. 
range and relatively high contrast showing the frontal., 
lateral. and dorsal. views. 
An anthroposcopic estimate is made of the approximate 
strength of each component of the total body pattern in 
terms of numerical values. (A scale ranging from one 
to seven points with half point variations is used:r-
The sum of the three components must range from nine to 
twelve. For example, the somatotype ll7 reveals a sum 
of nine, while the somatotype 543 results in a sum of 
twelve. 
An anthro~oscopic estimate is determined for the five 
regions of the body: (1.) head and neck; (2) thoracic 
trunk; (3) arms and hands; {4) abdominal trunk; (5) 
legs and feet. A final somatotype is assigned by 
averaging the components of each region. The criterion 
for determining the characteristics to be used may be 
found in the prepared Check Lists in Chapter III. 
The ponderal. index (height over1 the cube root of weight) is determined from a nomograph.~ 
The assigned somatotype is checked by locating the 
correct somatotyp~ 1with the]Onderal index found in a 
series of tables.:~ Only those somatotypes which do 
not reverse or contradict the relative dominance among 
the components are to be considered. 
Somatotyping experience must be continuous and the inexper-
ienced somatotyper must work cl.osely,with an experienced person, 
using approved files of photographs for correct procedures and 
techniques. 
1/Atl.as of Men, op. cit., P• 350. 
,g}Ibid., PP• 340-344. 
Table 43. The Age, Height, Weight, Ratio Index, Somatotype and 
Somatotype Group for Each Individual 
Code 
No. 
Age 
(1) ( 2) 
001 18.5 
003 17.10 
004 18.6 
005 18.6 
006 18.2 
007 18.10 
008 18.11 
009 17.5 
010 18.2 
011 17.7 
012 17.10 
014 18.2 ~ 
015 18.6 
016 17.8 
017 18.1 
018 18.7 
019 18.2 
.ID20 17.9 
021 18.0 
022 20.7 
023 20.5 
024 18.0 
025 17.10 
026 17.2 
028 18.4 
029 .18.4 
030 18.6 
031 17.9 
032 18.3 
033 18.6 
034 17.1 
035 18.3 
036 17.10 
037 17.10 
038 17.11 
039 17.8 
040 18.4 
041 18.9 
042 17.10 
Height Weight Ratio 
Index 
(;3) 
64.1 
64.6 
62.6 
69.6 
62.5 
62.5 
64.9 
66.9 
61.1 
66.5 
65.4 
68.1 
67.2 
65.5 
64.2 
59.5 
59.7 
62.8 
64.1 
61.4 
70.2 
64.8 
66.2 
59.5 
63.1 
59.0 
68.3 
64.9 
65.3 
64.1 
61 .• 7 
59.4 
62.4 
65.2 
67.1 
66.3 
59.7 
63.8 
64.1 
( 4) ( 5) 
99 13.56 
121 13.05 
109 13.10 
121 13.85 
113 12.10 
ll3 12.92 
116 13.30 
152 11.97 
106 12.80 
114 13.47 
110 13.63 
130 13.45 
147 12.75 
105 13.86 
131 12.64 
112 12.35 
113 12.35 
115 12.90 
119 13.03 
114 12.45 
141 13.48 
110 12.95 
157 12.08 
123 11.97 
136 12.25 
1.42 1.1.30 
157 12.60 
ill. 13.50 
1.29 1.2.90 
115 13•18 
1.19 12.55 
1.06 1.2.55 
102 13.35 
1.00 14.05 
157 1.2.20 
136 12.90 
114 11.80 
164 11.65 
116 12.70 
Somatotype Somatotype 
Group 
(6) (7) 
5 
2 
2 
9 
3 
2 
2 
3 
2 
5 
8 
10 
1 
9 
1 
3 
3 
2 
2 
3 
7 
2 
3 
3 
3 
3 
1 
8 
1.0 
2 
3 
3 
8 
7 
3 
10 
3 
3 
1 
(continued on next page) 
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Table 43. (continued) 
Code Age Height Weight Ratio Somatotype Somatotype 
No. Index Group 
r1~ ~2~ ~2~ {~~ i2l r62 {:Zl 
043 18.2 63.7 118 12.98 2 2 42 32 32 
044 19.3 62.7 102 13.08 4 2 22 2 
045 17.5 61.7 125 12.34 5 42 1 3 
046 18.9 63.0 120 12.75 5 32 32 1 
047 17.8 62.0 106 13.10 4 32 2 2 
048 17.11 65.0 132. 12..,75 5 32 3 1 
050 17.9 64.3 110 13,40 4 22 42 5 
051 17.6 69.3 . 145 13.20 5 22 42 5 
053 18.5 68.6 136 13.35 42 32 42 10 
054 18.8 62.3 124 12.50 42 4 12 4 
055 18.0 63.7 137 12.35 5 42 22 3 
056 18.8 61.5 105 12.75 52 32 2 - . 3 
··ID57 18.2 63.7 145 12.15 52 42 2 .3 
058 18 .. 2 65.3 123 13.12 42 32 4 10 
059 18.10 65.7 116 13.15 42 32 4 10 
060 18.0 64.4 130 12.55 52 32 3 1 
061 18.8 67.2 135 13.10 42 32 42 10 
062 17.11 68.2 131 13.44 32 32 42 8 
063 17.11 62.5 115 12.84 4 32 22 2 
064 18.4 67.4 129 13 .. 34 4 32 42 10 
065 18.0 66.8 133 12.87 52 32 3 1 
066 17.10 65.3 103 13.70 3 22 5 7 
067 17.2 63.7 138 12.32 5 42 22 3 
068 18.3 65.2 142 12.50. 52 4 22 3 
069 17 .. 3 65.6 114 13.52 3 3 42 8 
071 17.8. 60.7 119 12.32 52 4 1 3 
072 17.8 62.2 132 12.22 5 4 22 3 
073 17.4 64.0 128 12.62 5 4 2 3 
075 18.3 64.0 129 '12.65 5 4 3 3 
076 17.6 66.7 130 13.16 42 4 42 10 
077 17.4 61.8 168 11.20 6 4 12 3 
078 18.4 61.7 123 12.39 52 4 12 3 
081 17.10 62.5 193 13.45 22 32 4 9 
062 18.2 65.7 130 12.95 4 32 3 2 
083 17.8 62.6 123 12.57 52 32 22 3 
084 18.11 65.9 140 12.70 42 4 22 4 
085 17.6 67.0 138 12.96 52 3 3 1 
086 18.0 63.6 119 12.85 42 4 3 10 
087 17.11 65 .. 3 152 12.24 5 4 2 3 
088 18.0 67.2 146 12.76 52 42 3 3 
089 17.ll 61.3 108 12.86 4 3 2 4 
090 17.8 62.2 122 12.53 5 4 2 3 
(continued on next page) 
171 
Table 43. (continued) 
Code .Age Height Weight Ratio Somatotype Somatotype 
No. Index Group 
~ll ~ 21 L~J ~~J ~2~ r 61 r1~ 
091 17.8 63.9 149. 12.05 2 3 62 32 2 
092 l8 .• ll 64.3 122 12.96 42 32 3 2 
093 23.6 65.1 137 12.40 52 3 3 1 
094 18.2 62.5 109 13.04 42 32 3 2 095 19.3 60.5 106 12.78 42 32 2 4 096 20.4 66.4 125 13.10 42 32 4 10 097 18.6 63.7 94 14.00 2 22 62 7 
098 18.11 63.4 105 13.23 42 3 3 2 
099 19.3 63.8 122 12.84 4 42 3 10 
100 18.10 62.9 119 12.78 5 32 3 1 
101 18.7 62.6 ll7 12.80 5 32 3 1 
102 19.6 63.4 . ll~ 13.ll 42 32 3 2 103 18.3 62.6 118 12.75 42 32 2 4 104 18.10 62.8 122 12.65 4 4 2 4 
105 19.10 66.6 109 13.94 2 3 52 9 
106 18.8 62.4 122 12.02 2 3 6 32 22 
107 18.7 62.3 128 12.00 62 32 12 3 108 19.5 66.9 124 13.40 3 32 4 8 109 19.1 67.2 120 13.60 32 32 52 7 110 18.9 65.2 126 13.01 4 32 3 2 111 19.0 64.4 118 13.12 42 32 3 2 112 18.6 64.4 137 12.50 52 32 3 1 ll3 18.10 62.0 115 12.30 5 32 22 3 114 19.7 61.4 103 13.09 4 3 2 2 
115 19.4 68.9 180 12.23 6 4 22 3 
116 18.3 63.9 132 12.54 52 42 2 3 
ll7 18.8 68.4 130 13.50 32 32 5 9 118 18.4 61.6 126 12.28 5 3 2 3 
119 17.3 65.2 144 12.44 52 4 22 3 120 18.1 66.3 159 12.25 5 42 22 3 121 19.6 66.3 2ll 11.13 72 32 1 3 122 18.9 66.2 182 11.52 6 32 2 3 
123 18.2 64.6 128 12.80 5 3 3 1 
124 18.4 62.6 143 11.97 6 42 22 3 125 18.0 61.1 133 11.97 6 3 1 3 
126 17.9 66.3 143 12.66 52 4 32 3 
127 18.0 65.1 139 12.40 52 42 22 3 129 18.9 64.1 136 12.45 5 3 2 3 
130 19.0 62.9 150 . 11.84 6 42 22 3 
131 19.4 67.2 230 10.97 7 32 12 3 
132 19.1 65.1 144 12.25 6 3 2 3 
(continued on next page) 
Table 43. (continued) 
Code 
No. 
.Age 
(l) (2) 
133 19.2 
134 19.5 
135 19.4 
137 19.1 
138 18.8 
139 19 .. 4 
140 21.4 
141 18.5 
142 19.1 
144 22.0 
145 19.7 
146 20.4 
147 19.8 
148 20.0 
149 20.0 
150 19.ID1 
151 20.6 
152 19.8 
153 19.10 
154 20.4 
155 19.7 
156 19.5 
157 20.0 
158 19.10 
159 19.6 
160 19.3 
161 19.8 
162 19.0 
163 20.8 
165 18.9 
166 19.1 
167 18.10 
168 18.7 
169 20.5 
170 23.6 
171 21.9 
172 19.0 
173 18.7 
174 18.11 
176 18.10 
177 19.5 
Height Weight Ratio 
Index 
(3) 
67.2 
65.1 
65.5 
64.9 
61.8 
67.6 
64.6 
60.0 
64.1 
67.8 
64.1 
67.4 
63.5 
63.1 
65.2 
62.7 
64.2 
65.6 
62.3 
66.2 
62.8 
65.0 
62.9 
64.2 
65.5 
62.2 
65.9 
66.5 
59.3 
61.6 
61.5 
67.1 
64.4 
62.4 
63.7 
66.6 
67.2 
65.8 
64.3 
66.1 
66.0 
( 4) 
142 
122 
141 
117 
123 
128 
122 
107 
136 
149 
116 
135 
117 
119 
139 
120 
135 
125 
180 
148 
129 
140 
119 
106 
108 
121 
126 
120 
118 
133 
94 
134 
110 
126 
113 
169 
137 
118 
166 
108 
ill 
(5) 
12.88 
12.85 
11.38 
13.26 
12.20 
13.28 
12.75 
12.53 
12.07 
12.80 
13.14 
13.14 
12.70 
12.81 
12.57 
12.70 
11.54 
12.48 
11.05 
12.37 
12.43 
12.52 
12.78 
13.55 
13.57 
12.28 
13.14 
13.30 
12.10 
12.06 
13.04 
12.93 
13.44 
12.45 
13.18 
12.05 
13.04 
13.40 
11.60 
13.57 
13.72 
Somatotype Somatotype 
r:.Group 
( 6) (7) 
l 
1 
3 
6 
3 
10 
3 
3 
3 
4 
2 
10 
3 
2 
3 
1 
3 
1 
3 
4 
3 
1 
2 
8 
8 
3 
10 
10 
3 
3 
2 
10 
8 
3 
6 
3 
10 
8 
3 
8 
7 
(concluded on next page) 
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Table 43. (concluded) 
Code Age Height Weight Ratio Somatotype Somatotype 
No. Index Group 
~1~ ~21 ~2~ ~~J ~ 2 ~ ~61 tz~ 
178 19.2 64.3 142 12.31 52 32 2 3 
l79 l9.7 66.3 148 12.5l 52 32 3 1 
l81 l9.4 63.6 l38 l2.30 52 4 22 3 
182 19.2 62.2 125 12.43 52 42 22 3 
183 l8.7 65.2 130 12.86 42 42 22 4 
184 18.6 62.9 117 12.85 42 32 2 2 
185 l9 .. 2 66.1 124 13.07 42 32 4 10 
186 19.2 63.2 125 12.36 52 32 2 3 
187 19.8 65.1 128 12.90 42 3 32 2 
188 19.9 70.2 152 12.94 42 42 3 10 
189 19.4 65.4 126 12.60 52 32 32 1 
190 18.11 66.6 137 12.67 42 4 22 4 
191 18.11 65.2 112 13.51 3 3 42 8 
192 19.2 68.9 176 12.3l 5 52 22 4 
l93 20.11 61.0 137 ll.84 6 32 12 3 
194 20.1 66.4 141 l2.76 5 3 3 1 
196 18.10 63.8 97 13.89 2 32 5 9 
197 20.3 65.8 ll4 13.25 4 32 4 10 
198 19.3 65.5 112 13.57 3 3 4 8 
199 19.7 60.4 98 13.10 4 42 22 4 
200 20.0 67.9 183 ll.25 72 32 2 3 
201 19.9 62.8 108 13.19 3 3 32 10 
202 20.8 69.3 186 12.15 5 52 22 4 
203 20.0 61.9 106 13.08 52 32 22 3 
204 19.9 65.6 105 13.45 4 1 42 5 
205 19.8 65.1 189 11.16 6 5 12 3 
206 20.6 65.6 127 l3.05 42 42 3 10 
207 20.3 67.8 142 13.00 42 3 4 10 
208 20.3 61.6 122 12.16 52 4 2 3 
209 19.3. 63.6 141 12.21 52 42 22 3 
210 19.7 64.2 121 12.96 42 3 22 2 
211 17.6 62.6 ll7 12.79 4 4 22 4 
212 1.8.4 65·8 121. l3.29 42 32 32 2 
213 . 17.10 68.4 132 13.44 
. 32 3 42 8 
214 l9.2 68.2 l69 l2.33 5 42 22 3 
2l5 20.4 64.4 100 13.55 3 32 42 8 
2l6 l9.5 61..5 137 ll.84 6 3 12 3 
217 18.9 62 .. 8 1l8 l2 .. 80 5 32 2 3 
2l8 18.4 67.8 l22 13.65 3 3 5 7 
Table 44. Raw· Scores, Stanines and Physical Fitness Test 
Results for Each Individual 
Tests and 
Stanines Code Numbers and Raw Scores 
1 2 
001 003 004 005 006 007 008 009 
1. Kraus-Weber 
a. A+ 10 10 10 10 10 10 10 10 
b. A- 3 10 10 10 10 10 10 10 
c. p 10 10 10 10 10 10 10 10 
d. UB 10 10 10 10 10 10 10 10 
e. LB 10 10 10 10 1.0 10 10 1.0 
:f. BH T T T T T T 9 5 
g. Failed * * * 
2. u.s.N.R. 
a. Straddle 
.Pull-Ups 18 37 30 20 ll 28 24 31 
b. Push-Ups 8 5 28 10 12 26 4 9 
c. Full-Sq_uats 34 42 60 29 48 40 28 55 
d. Sit-Ups 4 17 30 21 ll 33 15 22 
e. Stanine 3 6 9 5 5 8 5 7 
3. Scott 
a. Push-Ups 5 7 20 16 6 2l 6 14 
b. Sit-Ups 10 13 33 31 13 34 1.4 32 
c. Bounce 94 111 166 ll7 133 200 87 85 
d. Chair 
Stepping 70 121 117 108 101 120 84 126 
e. Obstacle 
010 
10 
10 
10 
10 
10 
T 
26 
5 
57 
31 
7 
11 
28 
121 
llO 
Race 27.8 20.0 20.4 23.5 22.8 22.8 24.4 25.5 23-4 
:f. Stanine 2 6 9 7 5 9 3 6 7 
4. Final Stanine 2 6 9 6 5 9 4 7 7 
(continued on next page) 
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Table 44. (continued) 
Tests and 
Stanines Code Numbers and Raw Scores 
1 2 
Oll 012 014 015 016 017 018 019 020 
' 
1. Kraus-Weber 
a. A+ 3 10 10 10 10 10 10 10 10 
b. A- 1 10 10 10 10 10 10 10 10 
c. p 10 10 10 10 10 10 10 10 10 
d. UB 7 10 10 10 10 10 10 10 10 
e. LB 10 10 10 10 10 10 10 10 10 
:f. BH T T T T T T T T T 
g. Failed 
* 
2. u.s.N.R:. 
a. Straddle 
Pull-Ups 18 20 20 26 21 18 32 26 18 
b. Push-Ups 14 0 2 5 21 l 25 2 5 
c. Full-Squats 40 69 42 30 41 52 109 50 72 
d. Sit-Ups 5 36 19 10 ll 18 35 15 16 
e. Stanine 4 6 4 4 6 4 9 5 6 
3· Scott 
a. Push-Ups 9 2 4 4 25 3 37 20 31 
b. Sit-Ups 6 29 26 10 35 22 30 18 26 
c. Bounce 92 150 87 117 127 74 189 147 107 
d. Chair 
Stepping 86 98 106 101 120 62 130 102 144 
e .. Obstacle 
Race 24.6 28.1 24.8 24.7 21.8 27.4 22.0 24.6 21.8 
:f. Stanine 4 5 5 3 9 2 9 6 8 
4. Final Stanine 4 6. 5 4 8 3 9 6 7 
(continued on next page) 
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Table 44. (continued) 
Tests and 
Stanines Code Numbers and Raw Scores 
1 2 
021 022 023 024 025 026 028 029 030 
1. Kraus-Weber 
a. A+ 10 10 10 10 10 10 10 10 10 
b. A- 10 0 10 10 10 10 10 10 10 
c. p 10 10 10 4 10 10 10 10 10 
.d. UB 10 10 10 10 10 10 10 10 10 
e. LB 10 10 10 10 10 10 10 10 10 
:f. BH T T T T T T T T T 
g. Failed 
* * * 
2· u.s.N.R. 
a. Straddle 
Puli-Ups 33 18 36 24 22 20 36 20 20 
b. Push-Ups 3 0 4 0 17 7 28 2 ll 
c. Full-Squats 67 24 56 40 42 26 108 35 43 
d. Sit-Ups 22 7 24 21 22 20 18 10 29 
e. Stanine 7 2 8 5 6 5 9 3 6 
3· Scott 
a. Push-Ups 3 5 7 0 25 6 17 11 8 
b. Sit-Ups 29 12 28 30 25 14 30 13 17 
c. Bounce 91 10 UO·-.~ 81 1.09., 90 174 90 96 
d. Chair 
Stepping 118 84 148 130 102 84 128 70 102 
e. Obstacle 
Race 21.4 30.8 23.1 26.~ 26.~ 24.I 2B.~ 24.2 26.0 
:f. Stanine 6 1 7 5 6 3 8 4 4 
4- Final Stanine 7 1 8 5 6 4 9 4 5 
(continued on next page) 
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Table 44. (continued) 
Tests and 
Stanines Code Numbers and Raw Scores 
1 2 
031 032 033 034 035 036 037 038 039 
1. Kraus-Weber 
a. A+ 1 10 10 10 10 10 10 10 10 
b. A- 0 10 10 10 10 10 10 10 10 
c. p 5 10 10 10 10 10 10 10 10 
d. UB 10 10 10 10 10 10 10 10 10 
e. LB 10 10 10 10 10 10 10 10 10 
:f. BH 2 T T T 6 6 T 0 T 
g. Failed 
* * * * 
2. u.s.N.R. 
a. Straddle 
Pull-Ups 13 32 35 24 35. 6 30 17 25 
b. Push-Ups 6 ll 13 17 20 15 10 5 13 
c. Full-Squats 40 29 50 50 60 30 32 30 30 
d. Sit-Ups ~?0 ll 20 22 15 11 20 6 20 
e. Stanine 3 6 7 7 8 3 6 3 6 
3· Scott 
a. Push-Ups 5 9 13 8 12 10 10 0 20 
b. Sit-Ups 6 19 21 15 15 25 20 17 18 
c. Bounce 87 86 100 90 161 156 152 104 72 
d. Chair 
Stepping 66 80 86 119 72 95 86 74 72 
e. Obstacle 
Race 25.0 22.0 27.·2 22.3 24.8 25.6 24.9 29.2 24.4 
:f. Stanine 2 5 4 5 5 6 6 1 4 
4. Final Stanine 3 6 6 6 6 5 6 2 5 
(continued on next page) 
178 
Table 44. (continued) 
Tests and 
Stanines Code Numbers and Raw Scores 
1 2 
040 041 042 043 044 045 046 047 048 
l. Kraus-vl e ber 
a. A* 10 10 10 10 10 10 10 10 10 
b. A- 10 10 10 10 10 10 10 10 10 
c. p 10 10 10 10 10 10 10 10 10 
d. UB 10 10 10 10 10 10 10 10 10 
e. LB 10 10 10 10 10 10 10 10 10 
:f. BH T 7 T 5 9 T 3 6 9 
g. Failed * * * * * * * 
2. u.s.N.R. 
a. Straddle 
Pull-Ups 14 10 27 12 10 20 20 0 24 
b. Push-Ups 7 2 10 8 5 3 8 2 7 
c. Full-Squats 51 14 49 57 54 21 28 32 32 
d. Sit-Ups 21 16 21 12 18 10 14 20 10 
e. Stani.ne 5 2 6 5 5 3 5 2 5 
3. Scott 
a. Psuh-Ups 20 7 ll 9 10 8 6 5 7 
b. Sit-Ups 28 22 19 22 23 13 24 26 16 
c. Bounce 77 97 llO 120 108 118 101 77 104 
d. Chair 
Stepping 82 82 no 90 86 82 84 75 80 
e. Obstacle 
Race 24.2 28.2 23.6 25.1 26.8 26.8 23.8 26.4 22.8 
:f. Stanine 6 3 6 5 5 3 5 4 5 
4. Final Stanine 6 3 6 5 5 3 5 3 5 
(continued on next page) 
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Table 44. (continued) 
Tests and 
Stanines Code Numbers and Raw Scores 
l 2 
050 051 053 054 055 056 057 058 059 
l. Kraus-W eber 
a. A+ 10 10 10 10 10 10 lO 10 lO 
b. A- lO 10 0 2 10 10 10 10 10 
c. p lO 8 9 10 10 10 10 10 10 
d. UB 10 10 lO 10 10 10 10 10 10 
e. LB 10 10 10 10 10 10 10 10 10 
:f. BH T 8 9 T T T T T T 
g. Failed * * * 
2. U • .S.N.R. 
a. Straddle 
Push-Ups 16 9 20 20 13 17 5 15 36 
b. Push-Ups 5 0 4 8 5 25 12 4 9 
c. Full-Squats 36 3 27 26 40 43 32 37 79 
d. Sit-Ups 18 9 7 10 16 21 15 15 30 
e. Stanine 5 1 3 4 4 7 4 5 9 
3- Scott 
a. Push-Ups 9 0 7 13 10 39 6 16 ll 
b. Si.t-Ups 23 16 19 21 20 29 27 23 26 
c. Bounce ll7 32 134 66 80 119 103 114 297 
d. Chair 
Stepping 64 64 120 84 84 78 62 74 76 
e. Obstacle 
Race 24.4 29.8 26.2 27.0 26.0 19.6 24.8 23.0 25.5 
:f. Stanine 5 l 5 4 4 8 5 6 6 
4. Final Stanine 5 l 5 4 4 7 4 5 8 
(continued on next page) 
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Table 44. (continued) 
Tests and 
Stanines Code Numbers and Raw Scores 
1 2 
060 061 062 063 064 065 066 067 068 
1. Kraus-Weber 
a. A+ 10 10 2 10 lO 10 10 lO lO 
b. A- 10 10 3 lO lO lO J.O lO 10 
c. p 10 10 5 10 lO 10 10 lO 7 
d. UB lO 10 10 10 lO 10 10 10 lO 
e. LB 10 10 10 lO lO 10 10 10 10 
f. BH T T T T 9 T 8 T T 
g. Failed * * * * 
2. u.s.N.R. 
a. Straddle 
Pull-Ups 20 27 2 32 11 ll 32 20 18 
b. Push-Ups 11 4 0 3 6 7 13 15 7 
c. Full-Squats lO 14 24 53 19 34 71 28 75 
d. Sit-Ups 9 16 5 11 ll 20 24 20 21 
e. Stanine 4 4 l 6 3 5 8 6 6 
;. Scott 
a. Push-Ups 7 1 0 lO 3 6 l9 12 l6 
b. Sit-Ups 7 22 lO 26 8 20 25 20 16 
c. Bounce 90 60 57 108 54 50 106 Bl 84 
d. Chair 
Stepping 72 76 75 121 60 88 l24 92 106 
e. Obstacle 
Race 27.0 26.8 25.3 24.0 26.9 27.6 24.8 24.5 2J..7 
f. Stanine 2 2 ~ 6 l 3 6 5 6 
4. Final Stanine 3 3 1 6 2 4 7 5 6 
(continued on next page) 
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' Table 44. (continued) 
Tests and 
Stanines Code Numbers and Raw Scores 
1 2 
069 071 072 073 075 076 077 078 081 
L. Kraus-Weber 
a. A+ 10 10 10 10 10 10 .10 10 10 
b. A- 1 2 10 10 10 10 10 10 10 
c. p 10 10 10 10 10 10 10 10 10 
d. u:s 10 10 10 10 10 10 10 10 10 
e. LB 10 10 10 10 10 10 10 10 10 
:f. BH T T T T 6 T T T T 
g. Failed * * * 
2. u.s.N.R. 
a. Straddle 
Push-Ups 18 18 32 33 11 28 15 22 23 
b. Push-Ups 4 22 22 20 15 10 14 20 7 
c. Full-Squats 24 52 52 47 50 30 19 35 61 
d. Sit-Ups 7 7 24 20. 30 15 19 25 27 
e. Stanine 2 5 8 8 6 5 4 7 7 
3· Scott 
a. Push-Ups 9 14 25 16 10 11 10 19 7 
b. Sit-Ups 12 4 35 24 28 23 20 24 20 
c •. Bounce 77 140 80 110 120 95 ~6 9'0 ~OG 
d. Chair 
Stepping 92 82 170 122 170 150 76 97 126 
e. Obstacle 
Race 23.1 23.4 22.4 23-3 23.1 22.3 28.0 25.3 23.6 
:f. Stanine 4 4 8 "7 7 7 2 5 7 
4. Final Stanine 4 5 8 7 7 6 3 6 7 
(continued on next page) 
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Table 44. (continued) 
Tests and 
Stanines Code Numbers and Raw Scores 
1 2 
082 083 084 085 086 087 088 089 090 
1. Xraus-Vleber 
A •. A+ 10 10 10 10 10 10 10 10 10 
b. A- 10 10 10 10 10 10 10 10 10 
c. p 6 10 10 10 10 10 10 10 10 
d. UB 10 10 10 10 10 10 10 10 10 
e. LB 10 10 10 10 10 10 10 10 10 
:f. BH T T T T T 5 T T T 
g. Failed * * 
2. u.s .. N.R. 
a. Straddle 
Pull-Ups 17 22 16 32 25 29 33 17 25 
b. Push-Ups 3 15 12 4 4 8 17 10 10 
c. Full-Squats 5 50 47 51 41 26 34 24 38 
d. Sit-Ups 19 23 25 19 30 18 18 16 15 
e. Stanine 2 6 6 6 6 5 7 5 6 
3. Scott 
a. Push-Ups 3 18 12 14 10 14 19 7 12 
b. Sit-Ups 27 20 28 19 33 20 14 20 15 
c. Bounce 77 131 142 97 123 10 87 80 65 
d. Chair 
Stepping 75 132 146 170 152 82 166 101 90 
e. Obstacle 
Race 2~.0 23.8 21.6 22.4 21.6 24.0 23.2 22.4 25.0 
:f. Stanine 3 7 8 7' 8 4 6 5 4 
4. Final Stanine 3 7 7 6 8 5 6 5 5 
(continued on next page) 
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Table 44. (continued) 
Tests and 
Stanines Code Numbers and Raw Scores 
l 2 
091 092 093 094 095 096 097 098 099 
l. Kraus-Weber 
a. A+ lO 10 10 10 10 10 10 10 10 
b. A- 10 10 10 10 10 10 10 10 10 
c. p 10 6 10 10 10 10 10 10 10 
d. UB 10 10 10 10 10 10 10 10 10 
e. LB 10 10 10 10 10 10 10 10 10 
:f. BH T T T T T T T T T 
g. Failed * 
2. u.s.N.R. 
a. Straddle 
Pull-Ups 19 14 16 ll 28 20 12 19 31 
b. Push-Ups 4 0 3 10 8 7 17 10 21 
c. Full-Squats 26 43 25 48 37 25 40 26 53 
d. Sit-Ups 10 10 13 l2 25 18 12 27 31 
e .. Stanine 3 2 3 5 6 5 5 5 9 
3. Scott 
a. Push-Ups ll l 5 9 5 7 9 3 17 
b. Sit-Ups 15 14 14 20 30 19 18 30 27 
c. Bounce 30 99 66 77 74 94 100 107 151 
d. Chair 
Stepping 68 128 llO 134 142 104 142 97 152 
e. Obstacle 
Race 26.5 26.5 25.2 25.1 21.4 25.4 20.0 24.5 23.3 
:f. Stanine 2 3 3 5 7 4 6 5 8 
41 Final Stanine 3 3 3 5 7 5 6 5 9 
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Table 44. (continued) 
Tests and 
stariines Code Numbers and Raw Scores 
1 2 
100 101 102 103 104 105 106 107 108 
1. Kraus-Weber 
a. A+ 10 10 10 10 10 10 10 10 10 
b. A- 10 3 10 10 10 10 10 10 10 
c. p 10 10 10 10 10 10 10 10 10 
d. UB 10 10 10 10 10 10 10 10 10 
e. LB 10 10 10 10 10 10 10 10 10 
:f. BH T T T 7 T T T T T 
g. Failed * '* 
2. u.s.N.R. 
a. Straddle-
Pull-Ups 16 16 11 13 15 20 31 25 17 
b. Push-Ups 4 5 4 3 12 18 5 2 5 
c. Full-Squats 40 45 20 50 63 43 50 56 28 
d. Sit-Ups 10 7 ll 9 52 12 20 8 ll 
e. Stanine 4 4 3 3 7 6 6 5 4 
3. Scott 
a. Push-Ups 1 3 0 10 18 12 8 2 10 
b .. Sit-Ups 17 15 21 9 28 6 . 25 11 21 
c. Bounce 57 102 104 107 127 84 127 102 60 
d. Chair 
Stepping 84 120 102 127 124 105 130 70 37 
e. Obstacle 
Race 26.4 22.0 25.0 22.2 22.3 22.0 24.5 23.4 24.6 
:f. Stanine 2 6 4 5 7 5 6 3 2 
4. Final Stanine 3 5 3 5 8 6 6 4 3 
(continued on next page) 
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Table 44. (continued) 
Tests and 
Sta.nines Code Numbers and Raw Scores 
1 2 
109 110 111 112 113 114 115 116 117 
1. Kraus-'\'T e b er 
a. A+ 10 10 10 10 10 10 10 10 10 
b. A- 10 10 10 10 10 10 5 10 10 
c. p 10 10 10 10 10 10 10 10 10 
d. u.s 10 10 10 10 10 10 10 10 10 
e. LB 10 10 10 10 10 10 10 10 10 
:f. BH 4 T T T T T T T 4 
g. Failed * * * 
2. u.s.N.R. 
a. Straddle 
Pull-Ups 15 14 ll 3 13 17 5 29 17 
b. Push-Ups 7 18 14 8 7 12 0 16 3 
c. Full-Squats 12 32 47 33 24 36 10 68 18 
d. Sit-Ups 18 23 19 16 12 0 2 23 30 
e. Stanine 4 5 5 3 3 4 1 8 4 
3· Scott 
a. Push-Ups 2 9 13 11 8 14 0 27 2 
b. Sit-Ups 19 29 21 26 22 21 10 20 32 
c. Bounce 83 104 81 81 83 87 145 160 65 
d. Chair 
Stepping 39 49 38 59 42 55 70 106 80 
e. Obstacle 
Race 24.8 22.5 25.4 26.2 27.2 23.9 28~8 20.8 23.2 
f. Stanine 2 6 3 4 2 4 l 8 4 
4. Final Stanine 3 6 4 4 3 ·4 ·1 8 4 
(continued on next page) 
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Table 44. (continued) 
Tests and 
Stanines Code Numbers and Raw Scores 
1 2 
118 119 120 121 122 123 124 125 126 
1. Kraus-Weber 
a. A+ 10 10 10 10 .0 10 10 10 5 
b. A- 10 lO 10 10 .. 0 10 10 10 2 
c. p 10 10 10 10 lO lO lO lO 10 
d. UB lO lO lO 10 10 lO lO 10 lO 
e. LB lO 10 10 lO 10 lO lO lO lO 
:f. BH T T T T T T T T T 
g. Failed * * 
2. U.S.N.R. 
a. Straddle 
Pull-Ups 28 8 20 lO 8 16 20 32 26 
b. Push-Ups 24 ·9 5 0 0. ''9 l} 7 6 .. 
c. Full-Squats 100 91 50 6 34 86 55 70 51 
d~ Sit-U])s 25 10 ll 18 2 27 21 19 2 
e. Stanine 9 5 5 l 1 7 7 7 5 
3· Scott 
a. Push-Ups 25 13 5 3 9 13 18 9 8 
b. Sit-Ups 38 21 23 17 13 29 19 24 0 
c. Bounce 221 170 160 50 132 262 130 173 150 
d. Chair 
Stepping ll4 ll6 lll 34 99 96 93 124 103 
e. Obstacle 
Race 20.4 24.8 24.0 28.5 27.7 21.2 26.3 23.6 24.2 
:f. Stanine 9 6 6 1 4 8 6 7 6 
4. Final Stanine 9 6 6 1 2 8 6 7 4 
(continued on next page) 
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Table 44. (continued) 
Tests and 
Stanines Code Numbers and Raw Scores 
1 2 
127 129 130 131 132 133 134 135 137 
1. Kraus-\'1 e b er 
a. A+ 10 10 10 10 0 10 10 10 10 
b. A- 10 10 10 10 0 10 10 10 10 
c. p 10 10 10 10 10 10 10 10 10 
d. UB 10 10 10 10 10 10 10 10 10 
e. LB 10 10 10 10 10 10 10 10 10 
f. BH T T T 9 T T T T T 
g. Failed * * 
2. u.s.N.R. 
a~ Straddle 
Pull-Ups 18 22 21 6 16 20 23 21 25 
b. Push-Ups 15 15 0 3 0 14 4 1 5 
c. Full-Squats 67 15 22 25 23 30 23 38 33 
d. Sit-Ups 25 21. 21 6 0 11 8 20 10 
e. Stanine 7 5 3 1 1 5 3 5 4 
3· Scott 
a. Push-Ups 0 9 5 4 2 7 8 5 10 
b. Sit-Ups 24 15 20 6 0 21 11 21 11 
c. Bounce 103 101 69 67 65 104 93 131 115 
d. Chair 
Stepping 114 92 91 44 63 110 94 62 100 
e. Obstacle 
Race 23.0 27.9 26~8 29.0 25.8 25.1 25.0 25.1 30.0 
f. Stanine 5 4 3 1 1 5 4 4 3 
4. Final Stanine 6 4 3 1 1 5 4 5 4 
(continued on next page) 
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Table 44. (continued) 
Tests and 
Stanines Code Numbers and Raw Scores 
1 2 
138 139 140 141 142 144 1.45 146 147 
1. Kraus-Weber 
a. •. A+ 10 10 10 10 10 10 10 10 10 
b •. A- 10 10 10 10 10 10 10 10 10 
c. p 10 10 10 10 10 10 10 10 10 
d. UB 10 10 10 10 10 10 10 10 10 
e. LB 10 10 10 10 10 10 10 10 10 
:f. BH T T 8 T T T T T T 
g. Failed * 
2. u.s.N.R. 
a. Straddle 
Pull-Ups 23 18 14 22 6 24 9 32 32 
b. Push-Ups 15 5 4 17 12 0 3 18 20 
c. Full-Squats 31 45 38 52 4 30 27 61 81 
d. Sit-Ups 25 9 10 19 ll 7 20 16 32 
e. Stanine 6 4 3 6 2 2 3 7 9 
3· Scott 
a. Push-Ups 6 8 8 20 9 4 10 15 19 
b. Sit-Ups 20 20 18 13 33 20 19 14 27 
c. Bounce 104 119 llO 96 170 77 300 160 300 
d. Chair 
Stepping 103 96 92 98 43 112 144 120 140 
e. Obstacle 
Race 23.9 24.7 26.8 24.0 27.0 28.3 25.1 23.7 21.8 
:f. Stanine 5 5 4 5 5 3 7 6 9 
4. Final Stanine 6 5 4 6 4 3 6 7: 9 
(continued on next page) ... 
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Table 44. (continued) 
Tests and 
Stanines Code Numbers and Raw Scores 
l 2 
148 149 150 151 152 153 154 155 156 
l. Kraus-Weber 
a. A+ 10 10 10 10 10 10 10 10 10 
b. A- 10 10 10 10 10 0 10 8 10 
c. p 10 10 10 10 10 10 10 10 10 
d. UB 10 10 10 10 10 10 10 10 10 
e. LB 10 10 10 10 10 10 10 10 10 
'f. BH l T T T T T T T T 
g. Failed * * * 
2. u.s.N.R. 
a. Straddle-
Pull-Ups 37 31 30 35 31 17 21 30 10 
b. Push-Ups 14 24 21 14 0 17 11 4 9 
c. Full-Squats 32 50 63 83 29 43 36 42 35 
d. Sit-Ups 0 24 24 29 14 7 13 20 6 
e. Stanine 5 8 8 9 4 5 5 6 3 
3 .. Scott 
a. Push-Ups 10 30 21 10 0 6 10 17 9 
b. Sit-Ups 22 24 17 26 21 ll 10 20 14 
c. Bounce 203 250 197 270 180 161 149 64 143 
d. Chair 
Stepping 130 138 ll6 136 84 68 88 126 51 
e. Obstacle 
Race 26.3 23.8 23.6 25.3 24.2 27.0 23.2 23.2 27.8 
'f. Stanine 6 8 7 7 4 3 5 6 2 
4· Final Stanine 6 9 8 8 4 4 5 6 3 
(continued on next page) 
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Table 44. (continued) 
Tests and 
Stanines· Code Numbers and Raw Scores 
1 2 
157 158 159 160 161 162 163 165 166 
1. Kraus-Weber 
a. A+ 10 10 10 10 10 10 10 10 10 
b. A- 10 10 10 10 10 10 10 10 10 
c. p 10 10 10 10 10 10 10 10 10 
d. UB 10 10 10 10 J.O. 10 10 10 10 
e. LB 10 10 10 10 10 10 10 10 10 
:f. BH T T 9 T T T T T T 
g. Failed * 
2~ u.s.N.R. 
a. Straddle 
Pull-Ups 26 28 32 28 33 31 16 8 21 
b. Push-Ups 11 19 12 10 14 5 16 4 9 
c. Full-Squats 50 52 60 41 75 31 42 21 30 
d. Sit-Ups 20 28 13 12 30 12 14 24 14 
e. Stanine 7 7 7 5 9 5 5 4 5 
3. Scott 
a. Push-Ups 25 ll 6 15 11 6 10 9 1.4 
b. Sit-Ups 30 24 22 11 12 26 20 19 15 
c. Bounce 110 160 135 127 214 100 146 105 137 
d. Chair 
Stepping 124 148 74 41 116 _-;54 <:~:2 "'~9 -~.42 
e. Obstacle 
Race 23.0 25.7 24.3 25.1 23.8 21.3 25.0 26.0 26.2 
:f. Stanine 8 7 5 4 6 5 4 4 4 
4· Final Stanine 7 7 6 5 7 5 5 4 4 
(continued on next page) 
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Table 44. (continued) 
Tests and 
Stanines Code Numbers and Raw Scores 
l 2 
l67 l68 l69 l70 l7l l72 l73 l74 l76 
1. Kraus-Weber 
a. A+ 10 lO lO lO lO lO lO lO lO 
b. A- lO lO lO lO lO lO lO lO lO 
c. p lO lO lO 10 lO lO lO lO lO 
d. UB lO lO lO lO lO lO 10 10 10 
e. LB lO 10 10 lO 10 lO 10 10 10 
:f. BH 2 T T T T T T T T 
g. Failed * 
2. u.s.N.R. 
a. Straddle 
Pull-Ups 34 25 l5 25 25 37 27 7 20 
b. Push-Ups 9 8 16 l5 0 5 l7 l3 0 
c. Full-Squats 35 32 10l 70 47 36 8l 56 37 
d. Sit-Ups 6 15 l4 0 l4 26 35 lO 12 
e. Stanine 5 6 7 6 4 7 8 5 3 
3. Scott 
a. Push-Ups ll 6 l4 8 3 2l l8 9 4 
b. Sit-Ups lO l8 26 l6 l8 27 26 22 l7 
o. Bounce 94 l24 l68 lOO 93 l60 l79 lOl l50 
d. Chair 
Stepping 75 45 ll3 82 55 70 62 63 65 
e. Obstacle 
Race 27.0 26.5 20.8 2l.O 26.8 25.0 22.2 25.0 22.2 
:f. Stanine 3 3 8 5 2 6 7 5 4 
4. Final Stanine 4 5 7 5 3 7 8 5 4 
(continued on next page) 
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Table 44. (continued) 
Tests and 
Stanines Code Numbers and Raw Scores 
l 2 
177 178 179 181 182 183 184 185 186 
l. Kraus-Weber 
a. A+ 10 10 10 10 10 10 10 10 10 
b. A- 10 10 10 10 10 10 10 10 10 
c. p 10 10 10 10 10 10 10 10 10 
d~ UB 10 10 10 10 10 10 10 10 10 
e. LB 10 10 10 10 10 10 10 10 10 
:f. BH 8 T T T 8 T T T T 
g. Failed * * 
2. u.s.N.R. 
a. Straddle 
Pull-Ups 23 12 14 7 13 6 19 12 9 
b. Push-Ups 0 3 4 4 9 0 12 0 0 
c. Full-Squats 31 12 44 47 5 23 54 10 20 
d. Bi:t~trp§~·~· :-;.;; 22 10 19 18 17 ll 23 17 10 
e. Stanine 4 2 4 4 3 l 7 2 l 
3· Scott 
a. Push-Ups 10 3 14 8 9 0 7 3 3 
b. Sit-Ups 25 16 24 21 20 16 13 34 18 
c. Bounce 83 120 40 107 147 135 134 274 100 
d. Chair 
Stepping 60 48 136 37 88 90 85 77 75 
e. Obstacle 
Race 23.0 29.0 26.2 28.1 25.5 26.6 23.2 30.8 25.8 
:f. Stani:q.e 4 2 5 2 5 3 4 5 3 
4. Final Sta.nine 4 2 5 3 4 2 6 4 2 
(continued on next page) 
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Table 44. (continued) 
Tests and 
Stanines Code Numbers and Raw Scores 
l 2 
187 188 189 190 191 192 193 194 196 
l. Kraus-Weber 
a. A+ 10 10 10 10 10 10 10 10 10 
b. A- 10 10 10 10 10 10 10 10 10 
c. p 10 10 10 10 10 10 10 10 10 
d. UB 10 10 10 10 10 10 10 10 10 
e. LB 10 10 10 10 10 10 10 10 10 
:f. BH T T 8 4 T T 7 T T 
g. Failed * * * 
2. u.s.N .. R. 
a. Straddle 
Pull-Ups 16 12 2'5 15 30 8 15 30 32 
b. Push-Ups 0 6 10 10 17 9 5 6 14 
c. Full-Squats 25 50 5 54 45 40 60 50 60 
d. Sit-Ups 0 30 15 25 55 15 16 23 50 
e. Stanine 2 6 4 6 8 4 5 7 8 
3 .. Scott 
a. Push-Ups 0 4 15 ll 16 7 6 4 10 
b. Sit-Ups 22 13 22 20 45 16 18 17 27 
c. Bounce 120 300 94 136 66 260 110 50 98 
d. Ohair 
Stepping 103 147 60 1.12 124 98 102 80 112 
e. Obstacle 
Race 27.7 23.8 30.8 20.8 22.2 24.8 22.7 24.8 25.5 
:f. Stanine 3 6 3 7 7 5 5 2 5 
4. Final Stanine 2 6 4 7 8 5 5 5 7 
(continued on next page) 
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Table 44. (continued) 
Tests and 
Stanines Code Numbers and Raw Scores 
1 2 
197 198 199 200 201 202 203 204 205 
l. Kraus-Weber 
a. A+ 10 10 10 10 10 10 10 10 10 
b. A- 2 10 10 10 10 10 10 10 10 
c. p 10 10 10 10 10 10 10 7 10 
d. UB 10 10 10 10 10 10 10 10 10 
e. LB 10 10 10 10 10 10 10 10 10 
f' .; BH T T T T T T T T 1 
g. Failed * * * 
2. u.s.N.R. 
a. Straddle-
Push~ Ups 15 13 33 30 20 21 20 35 8 
b. Push-Ups 18 6 14 25 19 4 16 3 9 
c. Full-Squats 71 36 50 60 56 21 36 56 52 
d. Sit-Ups 12 20 35 23 12 16 32 12 17 
e. Stanine 6 5 8 8 6 4 7 6 5 
:;-. Scott 
·Push-Ups 20 9 33 ll 19 0 15 4 10 
b. Sit-Ups 14 19 32 21 15 ll 28 7 11 
c. Bounce 230 61 l80 276 l58 187 l60 100 164 
d. Chair 
Stepping 128 76 140 105 70 90 81 104 88 
e. Obstacle 
Race 22.4 28.1 26.2 27.7 26.4 28.4 27.4 27.1 26.9 
f'. Stanine 7 2 8 6 5 3 6 2 4 
4. Final Stanine 7 4 9 7 6 4 6 4 5 
(continued on next page) 
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Test 44. (continued) 
Tests and 
Stanines Code Numbers and Raw Scores 
1 2 
206 207 208 209 210 211 212 213 214 
1. Kraus-Weber 
a. A+ 10 10 10 10 10 10 10 10 10 
b. A- 10 10 10 5 10 10 10 10 10 
c. p 10 10 10 10 10 10 10 10 10 
d. u:s 10 10 10 10 10 .:...g 10 10 10 
e. LB 10 10 10 10 10 10 10 10 10 
:f. BH T T T 4 9 T T T T 
g. Failed * * * 
2. u.s.N.R. 
a. Straddle 
Pull-Ups 22 19 14 19 27 26 25 31 30 
b. Push-Ups 15 0 1 0 11 22 6 0 17 
c. Full-Squats 57 40 6 21 19 14 40 50 35 
d. Sit-Ups 22 12 16 13 5 25 19 24 24 
e. Stanine 7 3 2 2 4 6 6 6 7 
3. Scott 
a. Push-Ups 8 1 5 2 12 22 5 4 13 
b. Sit-Ups 30 11 20 18 21 26 26 21 25 
c. Bounce 105 128 130 18 185 156 80 80 160 
d. Chair 
Stepping 113 71 152 114 111 112 120 114 60 
e. Obstacle 
Race 24.6 29.6 26.8 28.3 27.3 21.8 23.3 22.4 24.0 
f. Stanine 6 2 6 2 6 8 6 5 6 
4- Final Stanine 6 2 4 2 5 7 6 5 6 
(concluded on next page) 
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Table 44. (concluded) 
Tests and 
Stanines Code Numbers and Raw Scores 
l 2 
215 216 217 218 
l. Kraus-Weber 
a. A+ 10 10 10 10 
b. A- 10 10 10 10 
c. p 10 10 10 10 
d. UB 10 10 10 10 
e. LB 10 10 10 10 
:f. BH T T T 4 
g. Failed * 
2. u.s.N.R. 
a. Straddle 
Pull-Ups 35 16 30 21 
b. Push-Ups ll 9 5 0 
c. Full-Squats 64 50 36 22 
d. Sit-Ups 42 12 18 17 
e. Stanine 9 5 6 3 
). Scott 
a. Push-Ups 20 5 12 0 
b. Sit-.Ups 25 20 23 15 
c. Bounce 180 160 lOl 53 
d. Chair 
Stepping 51 92 104 166 
e. Obstacle 
Race 23.8 27.2 26.8 24.4 
:f. Stanine 6 5 5 4 
4. Final Stanine 8 5 6 3 
INDIVIDUAL R~GORD 
1/ 
Name Smith, Mary- Code No. 56 
Age 18 yrs, 8 mos. Height 61.5" Weight 105 lbs. 
Ratio Index 12.75 Somatotype 5 :3'2' Som. Group 
Kraus-Weber Test 
Sc st Sc st 
A - 10 
A - 10 
p 10 
UB 10 
LR 10 
BH T 
Pass 
* 
Fail 
all b 
U.S.N.R. Test Sc- St-
-
Straddle Pull-Ups 17 4 
Floor Dip 25 9 
Full Squats 43 5 
Sit-Ups 21 6 
Total 24 
-
Final 
1/True identity not revealed 
8/sc- Score 
b/St- Stanine 
Substitution 
Lead 
Arch 
Unilateral 
Nails 
Tension 
·Scott Test 
Push-Ups 
Sit-Ups 
Bounce 
Chair Stepping 
Obstacle Race 
Total 
Stanine 7 
* 
Sc 
39 
29 
119 
78 
19.6 
:3 
Figure 2. Individual Record Chart ror Essential Data 
St 
9 
8 
5 
4 
9 
:35 
197 
WEIGHT HIS 'l'ORY RECORD 
Name Brown, He~n 
210 
190 
170 
t-
150 
"" -, ... 
, 
' 
''I' ; 
-
,.. ..._ , ... 
.; 
--tL. ,.. .... 
__,. 
-- - -
, 
130 
.; 
,.. 
, 
, 
/ 
/ 
' / 
·-
/ 
110 
/ 
/ 
/ 
/ 
r/ 
-
90 
Ficare 3. A Weigh~ Hiator,y Record Chart From 11 Years to 25 Tears of Age 
a 
n 
9 
8 
7 
i 6 
n 
e 5 
4 
2 
1 
PHYSICAL FITNESS PROFILE 
Somatotype-- 6 Z'Z' SomatotJP& Group-- 3 
Kraua-Weber Teat 
A- A- p UB LB 
-
.... u 
.. -
- -
- -- - ·- --
Ke7 to abbreviations: 
A.- Abdominal& plus Psoas 
A- .A.bdominals minus Psoas 
P Psoas 
UB Upper :Baok 
1B Lower Back 
BH Back and Hamstrings 
BH 
.... 
-· 
' u.s.N.R. Test 
st.P F.D. F.S s.u. P.U. 
I 
I 
I 
J. 
.,. 
-
• 
i' I 
1 
I \ 
I 
I 
I 
/ 
I 
I / 
.d.~ 
St.P Straddle-Pull-Ups 
F.D. Floor Dips 
F.S. Full Squats 
S.U. Si t-Upe 
' 
' 
s.u. 
' .... 
\ 
\ 
P.U. 
s.u. 
B 
c .s. 
Name _..,:S:.:m::.i~t.,;tr::h~.~M::::a4.rx"----
\ 
So ott Tea; 
B c.s. 
\ 
\ 
' 
' I 
-..t! 
Push-Ups 
Sit-Upa 
Bounce 
I 
I 
O.R. 
.... 
.. 
I 
I 
I 
I 
I 
Chair Stepping 
Jigure 4. pq.t.aal JJ..U.eae h"oti.» Record Showing IUJ.Tidual Physical Fitness Performmoe 
a 
c 
15' 
-_ ~-- - - _- = ~ 
f-_ -:.. -_ -- -- - -+--
-+ - - ---- - -- ~ 
200 
b d 
6' 13' 6" 
... 
..... 
} X .................... 
-rd-- EJ r=l ~-\, --- = - ----- ~- ---- -- ---~~· 
10' s 10' s 10' s 15' J 
a. Starting line 
b. Line for shuttle 
c. Finish line 
d. Cross-bar {18 inches high) 
J. Jump standard 
a. Spot on floor (12 x 18 inches) 
x. Distance from end of cross-bar to line 
of inner sides of spots, 4 feet 4 inches 
-----. Path of runner 
Figure 5. Floor Markings for the Obstacle Race 
